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New highway on the way 


via electronics 


Engineers are now obtaining highway design data and earth- 
work estimates automatically from AERO photos. A new 
electronic digital read-out developed by AERO takes essential 
information from air photos ana records it on tape, or punched 
cards. This quick new method reduces cost and the possibility 
of recording errors. 


Here is another example of the ingenuity and engineering 
capabilities which make AERo first in aerial mapping. This, 
plus 4 million miles of experience throughout the world, is 
your assurance that an AERO mapping job is a job well done. 


AERO SERVICE CORPORATION 


Oldest Flying Corporation in the World 
Philadelphia 20, Pa. 


AIRBORNE MAGNETOMETER SURVEYS . SCINTILLATION COUNTER SURVEYS . ELECTROMAGNETIC SURVEYS 
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and surveys and those who make them. 


public funds. 





American Congress on Surveying and Mapping 


The American Congress on Surveying and Mapping is a non-profit association, 
organized to advance the sciences of surveying and mapping in their several branches, 
in furtherance of the public welfare and in the interests of both those who use maps 


reference and union for its members, to contribute to public education in the use of 
surveys and maps, and to encourage the prosecution of basic surveying and mapping 
programs, especially those programs which are paid for, in whole or in part, with 


SURVEYING AND Mappinc is the official journal of the Congress and is published 
quarterly during the months of March, June, September, and December. The Con- 
gress welcomes articles and interesting news items for publication in its journal. 
Manuscripts should be sent to the Chairman of the Publications Committee. 


For further information, write to 
EXECUTIVE SECRETARY 
AMERICAN CONGRESS ON SURVEYING AND MAPPING 


Box 470, BENJAMIN FRANKLIN STATION, WASHINGTON 4, D. C. 


ACSM Central Office, 905 Washington Bldg., 1435 G St., N.W., Washington 5, D. C. 


It aims to establish a central source of 
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Problem: Locate—perfectly— 
6000 bridge anchor bolts 


Solution: Try a little 
magnetism—plus 
“a really fine instrument” 


Scene: High-level approaches to a giant among 
structures—the Walt Whitman Bridge, joining 
So. Philadelphia, Pa., and Gloucester City, N.J. 


Task: Place 6000 anchor bolts for 1500 shoes— 
perfectly—by drilling in place after concreting. 


Complication: Beams were fanned in almost 
all spans and relatively few of the shoes were 
at right angles to bearing lines. 


Surveyor: William D. Kirk, Jr., Union Build- 
ing & Construction Corp., Passaic, N.J. 


Equipment: Transit, sheet metal templates, 
two pocket-clip magnets, black paint and “the 
best crew you could ever want.” 


Let Bill Kirk tell it... 


“The sketch shows a typical sheet metal 
template with pencil magnets on two lines 
scribed parallel to the longitudinal axis 12” 
from the template center. The magnets are set 
at the correct distance from the transverse 
axis of the template, for the particular angle 
(A) this beam makes with the pier. This dis- 
tance (X) is taken directly from the natural 
tables. The template with magnets affixed is 
rotated about the previously located center- 
line of shoe until the line produced by the 
magnets is superimposed upon the transit line. 
Because of the constantly changing angle, the 
simplicity of sliding the magnets to each new 
distance soon proved itself. 


Walt Whitman Bridge: 
Length, including approuch- 
es: 6.2 mi. Roadway width: 
79 ft. Span midpoint: 150 ft. 
above mean high water. 
Towers: 378 ft. high. 


Bill Kirk depends ona Gur- 
ley level. It has given excel- 
lent service for years. 





GURLE 


Surveying ond Screntif strument 


Since 1845 


















| LONGITUDAL 





BOUT HOLE 


¢ oF seam 


This ingenious template solved locating problem. 


“The punched bolt holes in the template, the 
major axes and the corners were then sprayed 
with black paint; lines were scribed through 
it onto the concrete at the axes to give perma- 
nent alignment for the bolt-setting templates 
of %-inch plywood. With upwards of 144 bolt 
holes to drill on top of an individual pier it 
sometimes looked like a polka dot madhouse.” 


Kirk’s idea cut eight weeks off his schedule. 
Says Bill Kirk: “Venerable as our Gurley 
instrument is, we found that it needed only 
very occasional adjustment in the field, even 
with the beating it took while traveling in a 


. pickup truck over rough fills. For precision, 


give me a Gurley—a really fine instrument.” 


Accuracy is nothing new at Gurley. This 
background of accuracy goes back to 1845. Our 
current Research and Development program 
has brought to the American surveying instru- 
ment such improvements as the Optical Plum- 
met Transit and Variable Power Eyepiece. 


The Optical Plummet Transit (Model OP-57) 
has proved to be such an important time-and- 
money saver that this feature has also been 
added to the Model 132 Standard Precise 
Transit. The new model is known as the 
OP-137. Both OP transits save time and trouble 
in setting over a point...eliminate sway of cord 
and plummet...are especially accurate on 
windy locations. The OP’s are furnished with 
tripods which have built-in shifting heads. 
(Ask for Bulletin OP-100) 


Variable Power, now standard on all Gurley 
transits and levels, permits wide range of mag- 
nification with one eyepiece...makes possible 
a change of magnification to suit weather and 
light conditions. (Write for “Facts on VP”) 


W. & L. E. GURLEY, 530 FULTON ST., TROY, N. Y. 
Engineering and Surveying Instruments, Hydrological and Meteorological 
Instruments, Paper Testing Instruments, Optical Instruments, 

Reticle Manufacturing Facilities, Standard Weights and Measures 
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FREE TYPE SPECIMEN 
BOOK AND SAMPLES 


See typical selection of type faces 
and symbols. Test samples of 
both Regu/ar and H-R Heat 
Resisting. Price list included. 









SURVEYING AND MAPPING oe] 


Map copyright by 
Rand McNally & Company, R. L. 58S44 


BURLINGTON. « 
PARK 


, legible detailing 


WITH 


MONSEN MAP TYPE 


Monsen Trans-Adhesive® Map Type is prepared 

to your specifications. Names, numerals, symbols 
: and small cartographic details are precisely printed 
e on acetate. You simply place in position and bur- | 
{ , nish. A clear, pressure-sensitive adhesive backing 
holds each detail in place until you want it removed. 
Letters and symbols are razor-sharp—never leave 
ts room for misinterpretation. 


a, TWO KINDS: Monsen Regular Trans-Adhesive 
mim Map Type for maps and charts which will be reproduced 


t > fe. by a “‘cool’’ method such as photography or contact in 
¢> v a printing frame. 


Monsen H-R Heat Resisting Trans-Adhesive Map 
) F Type for maps and charts which will be subjected to 
heat in a Bruning, Ozalid or blueprinting machine. 


M onsen typographers, inc. 


Chicago 11—22 East Illinois Street + Los Angeles 15—960 West 12th Street 2 
WHEN AT THE ACSM MEETING VISIT US IN BOOTH 69 
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/ ' How a Prominent Aerial Mapping Firm 
Gets FASTER, MORE ACCURATE TERRAIN DATA 


with the new 


foy-jat-itelati(-jislal-jia 


TERRAIN DATA 
TRANSLATOR 


Not too long ago, Pafford & Associates of Los Angeles 
faced a situation all too common in highway surveying and mapping: an expanding 
work load bogged down by too many costly engineering man-hours needed to obtain and 
convert field data into computer form. 

Bill Pafford outlined his specifications to the Benson-Lehner Corporation. The result is 
pictured above: the Terrain Data Translator, a device for automatically obtaining terrain 
notes directly from a stereo model and recording them on typed sheets, punch cards, or 
punch paper tape. 

Since its installation Pafford has found additional applications for the unit, including 
obtaining terrain notes on subdivisions, and for doing volume determinations of coal 
piles, etc. 


Terrain Data Translator production models are now available. Write for complete details : 


'. benson-lehmer corporation 
11930 West Olympic Boulevard, Los Angeles 64, California 
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PROFESSIONAL PROPERTY MARKERS 


‘‘A Permanent Tamper Proof Marker’’ 


USED BY FEDERAL, STATE, COUNTY AND CITY AGENCIES > 
a- SPECIAL CAPS 

















r 
CHECK THESE ADVANTAGES: 


@ A Permanent Marker. 
@ Professional Advertising. 


@ Minimum Bulk for Storing 
or Carrying. 


@ Dip Needles Response. 
@ Positive Identification. 
@ Ideal for Hard Ground. 


@ Five Stake Lengths: 
3”, 18”, 24”, 36”, 48”. 





“LEAVE YOUR MARK 
ON THE WORLD." 















eee ACTURING COMPANY 
100 S. MILL ST. PLYMOUTH, MICH. 


Manufactured sf Sold Direct From Factory 


SURVEYING AND MAPPING 


HEAD 
2%" Dia.. 
Your clients will recognize Ye" Thick 
the value of a permanent- 
ly identified professional y Non | Ty ’ f 
survey. AS , : a Permanent solid brass 
; markers: re- 
A Michigan corporation whose officers are members Fra ark leery 
of the American Congress on Surveying and Mapping. ~ Plain top or posit j 
to your specifications. 
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Using the PHOTO CONTOUR MaAP,* a scheme for highway or subdivision can 
be planned right in your office. A true map in every respect, the Photo Contour 
Map is virtually self-checking, has other definite advantages over line-drawn 
maps and mosaics: 
1) Less ground surveying required. 
2) Reduced field interpretation time; all the information of the aerial 
photograph is put before you in the finished map. 
* 3) Drafting time reduced up to 50%. 
4) One Photo Contour Map helps facilitate engineering requirements 
4 for the planner or designer. 


5) Photographic reproduction to the scale you require. 

6) Meets National Map Standards. 
We shall be glad to discuss the Photo Contour Mapping process and its applica- 
tion to your specific mapping problems. 
RESEARCH AND THE CRYSTAL BALL 


Research, which perfected the Photo Contour Map, is a vital, continuing part of 
the Towill program. In tomorrow’s “crystal ball”: Maps in full color ...dimen- 
sional...and at lower cost. 


* Patented, 1957, by R. O. Mahan and R. M. Towill 


ro] R. M. TOWILL CORPORATION 


233 Merchant St., Honolulu, Hawaii @ 612 Howard St., San Francisco, California 
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Ownership of a Warren-Knight surveying in- 

strument is a prized possession to the highly 
skilled engineer. These superb instruments are 
held in special esteem because of their precise 
accuracy and rugged durability. 









Extra fine coated lenses—flat—brilliant—give 
clear observation, and disappearing stadia elimi- 
nates error. 










Most authorities agree that the new Warren- 
Knight 7cF (with 29 additional advantages) is 
the ultimate in precision workmanship. 







If you don’t have the latest information about 
Warren-Knight instruments, ask for Free Cata- 
log SM-810. 













aa for free Catalog SM-810 


3 >A, 


% 
136 NORTH 127TH STREET PHILADELPHIA 7, | 
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SOLVE PROBLEMS WITH 
“RAPID TRAVERSE TABLES’ 


AND ITS PATENTED PLASTIC CALCULATOR. 


This unique book contains multiples of natural sines and cosines of 
angles for every minute of angle computed to five decimal places, highly 
accurate, conveniently arranged, clearly explained, printed in large type, 
generously spaced. Each copy includes a patented plastic calculator. 


Users write of this computing aid for engineers and surveyors: ‘‘A won- 
derful help in calculations for surveying. . . . If an office Engineer spends 
thirty minutes to familiarize himself with the instructions and works 
one or two problems he will find it of inestimable value as a time saver 
and a reducer of errors through personal equation. Even in offices that 
use calculators it can be used as an excellent ‘spot-checker’ as one 
progresses in a long job.” 


“RAPID TRAVERSE TABLES” is in use in every state in the United 
States, in Washington, D.C., in every province in Canada, also in Guam, 
Puerto Rico, Western Caroline Islands, Costa Rica, Uruguay, Norway, 
and Australia 


Order from Leo Jean Goldsmith, 1363 Elevation Road, San Diego 10, 
California. Price $5.00. 
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At last, a truly portable 
surveying system which 


can operate in any kind of 
terrain or weather — 

fog, rain or darkness. 

The Tellurometer system of 
electronic distance-measurement 
has been... 


SURVEYING AND MAPPING 





PROVEN IN THE FIELD 


The Tellurometer is designed for all kinds of surveying operations, such 
as topo mapping, highway, pipeline, transmission line, establishing picture 
point controls for aerial surveys, or other horizontal control work. 


SPEED 


Two men (one with trans- 
mitter, another with re- 
ceiver) can measure any 
distance from 500 ft. to 40 
mi. in 10 minutes, plus only 
10 minutes required to un- 
pack and mount instrument 
on common tripod. 


Surveyors like the Telluro- = 


meter system because it is 
rugged, easy to operate, 
and portable. If you want 
to earn more, or save more, 
in manpower costs, swing 
to Tellurometer systems. 


Clip and mail * 


ACCURACY 


Tellurometers produce ac- 
curacies of 1 part in 300,000 
+ 2 inches (or better, by in- 
dividual calibration). Users 
obtain 3rd order results on 
lines 500 to 1,500 ft; 2nd 
order—1,500 ft. to 1 mi.; 
and Ist order—l to 40 mi. 


TELLUROMETER, INC. 


ECONOMY 


Federal agencies, state high- 
way engineers and private 
firms report 40% savings in 
costs of establishing hori- 
zontal controls. Users fre- 
quently report jobs com- 
pleted in half the normal 
time required. 


224 Dupont Circle Bidg., Washington 6, D. C 


Please send complete information 


NAME AND TITLE 


ORGANIZATION 


ADDRESS 
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929 Highgate Koad, Alexandria, Va. 




















CUSTOM CALIBRATED 


ACCURACY 0.1% 


STANDARD RANGES 
Minus 1000 to 3000 feet 
Minus 1000 to 6000 feet 


Minus 1000 to 15000 feet 
Special Ranges Available XN 
Write for additional information 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 

















In Canada, Wallace & Tiernan, Ltd. — Toronto A-118.88 
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AERIAL SURVEY 
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ASKANIA SURVEYING INSTRUMENTS 


are famous all over the world for their 
ACCURACY « SPEED « STYLING 











For gravity measurements in geodesy 
rely on the accuracy of the gravity 
meters Gs-11 and Gs-12 


Speed up your levelling task with the 
Engineer's Dumpy Level Na equipped 
with automatic levelling of the sight 
line 


Easy and fast to operate 


the One Second Theodolite Tu-e 
and 





the Tacheometer Theodolite Tt-e 
well known for their high circle grad- 
uation accuracy, 


with erecting telescope of sturdy 
construction and modern styling 
equipped with self adjusting vertical 
circle index 


Visit us at the Exhibit of the 


1959 ASP-ACSM Meetings 

Booths Nos. 106-107 
For further information on the 
complete manufacturing program 


contact your local dealer or 
write direct to 


ASKANIA-WERKE, A.G. 


4913 Cordell Avenue 
Bethesda, Maryland 


? SALE — SERVICE _ REPAIRS 
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IN ALL THE WORLD > 


‘ 


NO RIVAL , 






The Standard for Quality in Color Process Cameras 


commodore 
COLOR PROCESS CAMERA 








Here’s the camera especially designed 
for large size work and progressive 
shops. It produces superior, precision 

work with unmatched speed and economy. 


© Easy accessibility to all controls 














Rated Size 40'x40' = 50'*x50°' = 50°’ x60"" © True automatic focusing 
Ghester Sees — ote = © Adaptable for quick work with 
Copyholder 50""70""50""s70"" 50""x70"" small size film *e 
Teeneporency © Built-in anti-flare curtains in lens 
Opening 40’'x60"" = =40°'x60"" = 40°* x60" holder 
© Up to 3 different screens can be 
Write for Complete stored and inserted at will 


Literature and List of Dealers 


REPRO GRAPHIC MACHINES, INC. 





180 VARICK ST. NEW YORK, N.Y. CHelsea 2-5255 
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OF 8S.YEARS OF 


FINE 





INSTRUMENT MAKING 





BERGER NEW BRONZE TRANSIT 


Every now and then a product is developed which renders 
inadequate such overworked words as “quality” and 
“improvement.” The new Berger Transit is just such a 
product. We believe it to be as fine an engineering instru- 
ment as expert design, skilled craftsmanship and superb 
materials can achieve. 

You will observe, the first time—and every time you 
sight through its telescope—the clear, well-defined image 
—the precise stadia readings at greater distances made 
possible by its newly designed optica! system. For 
example, the 64" Transit has a 26-power telescope with 
coated optics, a resolving power of 31% seconds, effective 
aperture of 1.430 inches (36 mm.) and field of view of 1 
degree, 6 minutes. 

Smooth focusing is assured by the use-of an integrated 
rear bearing and eye piece mount; the object is easily 
brought into sharp focus with a negative lens actuated 


Engineers’ Transits 
Builders’ Instruments 
Levels 

Alidades 

Theodolites 


THE BEST IN(S#4 


by a fine rack and pinion, and with a slow, even motion, 

Fully enclosed nickel silver leveling screws are precisely 
fitted into replaceable bronze bushings. The newly 
designed circle guard provides greater protection for the 
vertical circle and permits easy reading of the vernier. 
Non-reflecting finish of the compass plate reduces glare. 
Reversion vial is standard at no extra cost; choice of spider 
web or glass reticle. 

These features added to the many other advantages 
for which Berger Instruments are recognized the world 
over, make this new model truly the “superb achieve- 
ment of over 85 years of fine instrument making.” 

For a lifetime of accurate, trouble-free surveying, put 
yourself behind this newest Berger Transit. Ask us for 
complete details. 


C. L. Berger & Sons, Inc. 4% Williams St., Boston 19. 
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Presenting .. . 


The KERN 
NK3 Level 


“Truly to-morrows 
level today” 





The ULTIMATE in QUALITY & PRECISION 


yet priced competitively with levels of less modern design & accuracy. 
Catalogs giving complete descriptions and prices of the NK3 as well as 

other modern instruments of the KERN Line, will be gladly sent on request. 
Remember—“There is no better way to call attention to yourself and your 

progressive engineering techniques—than to use a Kern surveying instrument.” 


SURVEYING INSTRUMENT REPAIRS 


We have the most modern, newly and completely equipped instrument re- 
pair shop in the south. Our equipment includes the best factory designed collima- 
tors for adjusting in this part of the country, also we have new microscope 
equipped devices for centering horizontal limbs and verniers, special mandrels, 
taps and dies and other fixtures and tools for the factory type repair of your 
instruments. Our supply of parts are all new and factory made. We do not “can- 
nibalize” old instruments for parts or use any old worn material in our repairs. 
We have new factory parts for most popular makes of instruments—and our 
prices are consistent with the quality of the work performed. We can give as 
prompt service as the magnitude of your repair job will allow. 


Southern KERN Distributors 


R. L. SARGENT CO. 


M&M BUILDING Telephones: a — HOUSTON 2, TEXAS 


ENGINEERS & SURVEYORS INSTRUMENTS 
SALES — RENTALS — REPAIRS 
INSTRUMENTS BOUGHT & SOLD 

STEEL TAPES, RANGE POLES, LEVEL RODS 


“Instruments sold and repaired by the R. L. SARGENT COMPANY are 
in service all over the world.” 














NG 


as 


our 


ma- 
ope 
els, 
our 


‘irs. 
our 


CAS 











SURVEYING AND MAPPING 





FILOTECNICA SALMOIRAGHI was founded in 1865 in 
Milano, Italy, as a training and research center for Optical 
Engineers. 


Experimental work quickly led the organization into the field 
of specialized manufacturing of precision surveying, engi- 
neering and optical instruments. 


Today, each unit of the F/S line of Levels, Theodolites, and 
Planimeters embodies features developed during the Com- 
pany’s 93 years of research and manufacturing experience. 


F/S OPTICAL 
THEODOLITE 


Model 4150 NE 


This versatile Theodolite is de- 
signed for easy operation and 
high accuracy. It rotates on a 
crown of steel balls and can be 
released from the tribrach for in- 
terchanging with auxiliary equip- 
ment. 





® Both circles viewed { 
simultaneously ; 
® Independent scales allowing ", 
timation to 6 ds ata ] 
glance ; | 
30X Telescope, coated optics ‘ 


Single-lever repetition control 


s 
®@ Self-checking Optical Plummet 
® Servicing by factory specialists 


F'/S offers a complete line of high 
quality engineering instruments. 
Ask your nearest dealer or write 
today for detailed literature. 


FILOTECNICA 
SALMOIRAGHI, INC. / 


254 Sth Ave., N. Y. 1, N. Y. 
DEALERS’ INQUIRIES INVITED 


F/S DISTRIBUTORS: The A. Lietz Co., San Francisco dnd Los Angeles, Calif —National 
Blue Print Co., Chicago, Ill—Watts Instruments, Columbus, Ohio—Geo. F, Muth Co., Inc., 
Wash., D. C.— CANADA: Instruments 1951 Ltd., Ottawa, Toronto, Regina, Montreal. 
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THE ONLY FULL SCALE 
PRECISION PLOTTER 
AT A POPULAR PRICE 





A LOW PRICED, 
PORTABLE PRECISION 
COORDINATOGRAPH 





AN AUTOMATIC 
DODGING PRINTER, 
WITHOUT ELECTRONIC 
COMPLICATIONS 

AND COST 





THREE PRODUCTS 


Recommended by 


THE KELSH INSTRUMENT CO., INC. 
1031 E. BALTIMORE ST. 
Baltimore 2, Md., U.S.A. 
Tel. Broadway 6-6924 Cable address KELSHCO 
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NEW LOW-COST BALPLEX 760 
SPEEDS HIGHWAY MAPPING 


Here it is . . . the new aerial plotter specifically for highway and 
other large scale mapping. Now you can plot accurate large scale 
maps with small contour intervals . . . quickly and easily . . . with 
an investment of approximately $5000! 

HIGH ACCURACY—LOWEST CAPITAL COST—New Balplex 760, com- 
plete, only $4950. Balplex 525 prices start at $4600 

LOWEST COST PER MAP—Plots larger areas from fewer photographs 
taken at greater heights. 

FAST, SIMPLE—Standard Multiplex operation, saves training time. Han- 
dles weeks of ground work in a few days! 


q BAUSCH & LOMB OPTICAL CO. 
MAIL COUPON FOR COMPLETE pata 37736 St. Paul St., Rochester 2, N. Y. 
+ 


Send information on Balplex 760 Plotter 


O 


Bausch & Lomb [] Send information on Balplex 525 Plotter 


m7 


-] Send information on Multiplex 360 Plotter 


BALPLEX i 


TITLE COMPANY 


p L '@] T T B be BUSINESS ADDRESS —_ 
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RAYTHEON HAS 
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BUILT MORE DEPTH SOUNDERS THAN ANY OTHER COMPANY IN THE WORLD 
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NOW —a truly portable depth sounder — 
Raytheon Model DE-119A — SUITCASE SIZE 


In your water depth surveys of harbors, lakes, inland 
waterways and reservoirs, your need for a low cost, 
precision depth sounder is fully answered by the 
Raytheon DE-119A. 


Performance-proved in over 150 varied applications, 
this rugged, compact, light-weight unit accurately 
records depths in four ranges to 240 feet. Completely 
self-contained, the DE-119A is operated with an out- 
board-mounted portable transducer or one perma- 
nently installed in the hull of the boat. Power is supplied 
by a convenient 6-volt storage battery. 


Detailed information is available from your nearest 
Raytheon office or write Dept. 6120. 


RAYTHEON MANUFACTURING COMPANY 


CONDENSED 
SPECIFICATIONS 


Dimensions: 16"x 18x 8”. Total 
weight: 46 Ibs. 

Ranges: 0-60, 60-120, 120-180, 
180-240 feet. 

Accuracy: + 3’'to 15 feet, + 2% 
over 15 feet. 

Chart Speed: 12”, 30", 60” per 
hour — Model DE-119A. 
(Also available, Model DE-119B 
with chart speeds of 36”,90", 
180” per hour.) 


Excellence in Electronics 








rcial Equipment Division, Marine Products Dept., Waitham 54, Mass. 





DISTRICT OFFICES: Atlanta, Baltimore, Boston, Chicago, Los Angeles, New Orleans, New York 
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INTRODUCING 
the Model-4 
GEODINETER 


AGAy 
wodimeler 


Lec | 
\/ 


Now, introduced for the first time is the model 
+ Geodimeter, an instrument developed because 
of the unprecedented demand for a smaller dis- 
tance measurement device. Here then is an in- 
strument, tried and tested, built in the same 
exacting tradition as will be found in all 
Geodimeters. Its accuracy is incomparable .. . 
its time-saving factors are almost unbelievable. 


The cost for the model 4 Geodimeter is ex- 
tremely economical and easily returned by the 
savings gained in just a few projects use. If 
you desire to earn greater profits, achieve ut- 
most accuracy, reduce man hours and man 
power, then write at once for complete details. 


(The Geodimeter is the result of 15 years of 
electronic and optical research. This is the 
instrument that proved the speed of light at the 
present accepted value 299,793.0 km/sec. The 
name Geodimeter is developed from GEQOdetic 
DIstance-METER. ) 


Represented by: 
Surveyors Service Co., 2021 S. Grand Ave., Los Angeles, Cal. 
Thorpe-Smith, Inc., 308 8. Washington St., Falls Church, Va. 





The GEODIMETER Co. 


A DIVISION OF BERG. HEDSTROM & CO.. INC. 
1170 BROADWAY. NEW YORK 1. N.Y. 
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For 
Perfect Color Register 





scribe the modern way 


with Stabilene’ Film 


It’s easy...it’s fast...and it’s permanent 


There’s a new technique in map making. The 
results are sharper line clarity, greater accuracy, 
dimensional permanence—and a time saving 
averaging 30%. It’s made possible by K&E’s new 
visually translucent but actinically opaque 
STABILENE Scribe Coat Film. Gone for good 
are clumsy wet glass transferrals. 


Here’s how it works. Aerial photographs are 
stereoscopically projected onto the surface of 
STABILENE. The details are then scribed on this 
Mylar® base film and the result is a complete map 
in negative from which a one-color printing plate 
can be made directly. 

If the map is to be printed in more than one color, 


as many reproductions are made from this scribed 
negative on sensitized STABILENE as the number 


of color plates required. On each of these repro- 
ductions only those details are scribed that are 
needed for a negative from which to make each 
color plate. It’s that easy. 

And because STABILENE’s base is DuPont Mylar,® 
its outstanding strength, flexibility and dimen- 
sional stability are permanent. The uniform con- 
sistency of the scribe coating permits unusual 
sharpness and clarity of map lines. There’s no 
flaking, even when lines cross. Corrections and 
revisions? STABILENE Touch-up Fluid makes 
them easy. Scribing tools? A complete line. 

But convince yourself. We'll gladly send you free 
samples of regular and sensitized STABILENE 
Scribe Coat Film. Just fill in and mail the coupon. 


1614 


! KEUFFEL & ESSER CO., Dept. SM-12, Hoboken, N. J. 


K+ > Name & Title 


Company & Address 


Please send me details on and test sheets of KAE STABILENE Scribe Coat Film 
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FASTER, MORE ACCURATE 











MECHANICALS and 
OPEN WINDOW NEGATIVES 


RUBYLITH-M3 


ON MYLAR* 


Saves Time —Saves Money for 
Artists, Engravers, Lithographers 


Rubylith M3 is a transparent red film on 
Mylar. Selected portions of a design can 
be accurately cut and peeled from the 
Mylar with a stencil knife. You now have 
a mechanical negative ready for plate. 





When exposed, light passes thru the 
peeled portion—not thru the red film. 


Rubylith M3 is extremely versatile. Works 
with Benday sheets as an open window 
negative; excellent for color separations. 
Corrections are easily made by reposition- 
ing Rubylith onto its Mylar base. Rubylith 
can be stripped from the Mylar and trans- 
ferred directly to a negative for masking 
on the negative. 





Mechanical negatives or 

masks cut with Rubylith M3 

produce sharp, clear, distinct 

edges. No line is sharper than 
~ a line that is cut. 


Write for 
Rubylith M3 samples 
and Brochure Today. 


SUPPLIES, INC. 


610 Dean Street Brooklyn 38, N. Y 
*DuPont’s polyester film. 
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Models for 
all mokes 
of 4 w. ds. 
to 1% tons 
ot dealers. 
Write for 
| literature. 








\ 
NEW ECONOMY! 
NEW CONVENIENCE! 


PROVEN IN OVER A 
Save on repairs, tires, gas...get new pep, han- BILLION MILES 
dling case... with Warn Hubs, the original “selec- 
tive drive.” You'll be way ahead with either OF USE UNDER 
automatic LOCK-O-MATICS, or fingertip control 
Warn Locking Hubs. Unconditionally guaranteed. 


ALL CONDITIONS! 
WARN MANUFACTURING CO., IC. niverten Box 6064-SM12, Seattle 88, Wash. 
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Early Instruments in the 
History of Surveying: 
Their Use and Their Invention 


By ROBERT P. MULTHAUF 


SMITHSONIAN INSTITUTION 





HE ANTIQUITY of surveying is well 

known, indeed surveying has been 
thought to have played a prominent role in 
the genesis of science itself. I refer to the 
reputed influence upon Thales—the Greek 
father of science—of the Egyptian surveyors 
who reestablished the land boundaries after 
the annual Nile flood—surveyors who must 
have enjoyed continuous and dependable 
employment to a degree scarcely equaled 
before or since. Historical investigation has 
not lessened our respect for Thales, but it 
has shown that he was a comparative late- 
comer to both science and surveying, which 
were practiced before 1000 B.C.—perhaps 
long before then—in Babylonia, Egypt, 
India, and China. 

The most extensive testimony we have for 
the activities of these ancient surveyors is 
in the surviving evidences of their mathe- 
matics and, above all, in the remains of 
their architectural and civil engineering 
works, pyramids and other monumental 
structures, planned cities, and waterworks. 
The explorations of archaeologists, particu- 
larly during the last century, have revealed 
an astonishing production by these ancient 
nations, which continued through the hey- 
day of the Roman empire. 


Presented at the 18th Annual Meeting of the 
American Congress on Surveying and Mapping, 
Washington, D. C., March 24—26, 1958. 

1On the history of surveying, see Edmond R. 
Keily, Surveying Instruments, their History and 
Classroom Use, (New York: Teachers College, 
Columbia University, 1947); A. Laussedat, Re- 
cherches sur les Instruments, les Methodes et le 
Dessin Topographiques (Paris: Gauthier-Villars, 
1898); and J. K. Finch, “Our Indebtedness to 
the Old Surveyor,” The Military Engineer, July— 
August, 1925. 


Of the most ancient civilizations, only 
Egypt has left much direct evidence of the 
type of instruments used. For sighting and 
meridian determination the Egyptians used 
a plumb bob, which was observed through 
a slit cut in the end of a palm leaf.’ For 
leveling they used a plumb bob suspended 
from a triangular frame, for right angle 
measurement a carpenter’s square and a 
type of surveyor’s cross called the groma 
(Fig. 1), and for direct measurement a 





Figure 1.—Egyptian groma, reconstructed from 
a relic excavated in the Fayum district in 1899. 
See R. W. Sloley, “An ancient surveying in- 
strument,” Ancient Egypt, 3 (1926) pp. 65-67.) 
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rope. Indirect measurements by the use of 
one or more vertical staffs were known, but 
it is uncertain to what extent they were 
used by surveyors, their principal use being 
by astronomers for meridian determinations 
and for telling time, as in the sun dial. 

It is considered probable that the equip- 
ment of the surveyor in the other ancient 
nations was much the same, although the 
water level may have been known in China, 
and the use of cords stretched to form 
Pythagorean triangles occurred at an early 
date in India. 

The Romans left descriptions of their in- 
struments, and a few relics, which indicate 
that the instruments in common use were 
by and large refined examples of these 
earlier instruments, the principal addition 
being the water level. 

Surveying activity in general seems to 
have declined in Europe during the Middle 
Ages, partially because of the method of 
land holding under the feudal system, which 
did not require many precisely surveyed 
boundaries. The Moslems of Africa and the 
Middle East were in this time the principal 
heirs of the ancient arts and sciences, but, 
although they made considerable contribu- 
tions to the related fields of astronomy and 
astrology, the methods of surveying used 
among them appear, if anything, less so- 
phisticated than those used by the Romans. 
The water level, for example, appears to 
have been abandoned in favor of the older 
plumb bob, nor does the groma seem to 
have been in use. 

Among the Moslems the astrolabe, an 
already ancient instrument, was widely used 
in astronomy and astrology, and to some 
extent in surveying. Its real emergence as 
an instrument of common use seems, how- 
ever, to have been in marine navigation. 
The same is true of the magnetic compass, 
which came to Europe about 1200, prob- 
ably from the Far East. Although it may 
have found some use in surveying as early as 
1300, it too comes into prominence in ma- 
rine navigation. These were among the 
principal navigational instruments in Co- 
lumbus’ time, and many of the early recon- 
naissances of new lands from that time were 
made with marine instruments. Of par- 
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ticular interest is the famous astrolabe of 
Champlain (Fig, 2) now in the Museum 
of the City of New York, which was lost by 
the explorer in the St. Lawrence Valley, 
and found in 1870. 

Among the numerous important develop- 
ments which marked the waning of the 
European Middle Ages was the rise of geo- 
graphical exploration. Reconnaissance sur- 
veying had of course always existed, but we 
know little of the methods, and the gener- 
ally inaccurate character of ancient maps 
does not suggest that it was conducted with 
much instrumental aid. A famous school 
of geography arose in Lorraine in the late 
fifteenth century which was connected with 
important instrumental advances to be 
presently mentioned. Another school was 
established in Portugal at the same time, 
as that country was beginning its great pe- 
riod of exploration. The particular interest 





Ficure 2.—Champlain’s astrolabe. Courtesy of 
the Museum of the City of New York. 


of this group was navigational instruments, 
and, as we have noted, these were the in- 
struments used in early reconnaissances in 
the Americas. 

Very few actual instruments survive 
which can with any confidence be associated 
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EARLY INSTRUMENTS 





Ficure 3.—Pocket compass used on the Lewis 
and Clark expedition, 1803-6. Smithsonian 
Institution. 


with these surveys, although it is probable 
that a more widespread interest in the his- 
tory of surveying might turn up a few. 
Figure 3 shows an instrument used on the 
Lewis and Clark expedition in the first 
decade of the nineteenth century. It is 
one of six compasses taken on the expedi- 
tion, along with a sextant, Hadley’s quad- 
rant, a chronometer, ship’s log, telescope, 
and drawing instruments. 

The instrumental equipment of the ex- 
plorer did not change much until the end 
of the nineteenth century. The sextant, 
pocket chronometer, barometer, artificial 
horizon, prismatic compass, and hypsomete 
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have been mentioned as the typical equip- 
ment of the explorer from 1840 to 1890. 
Figure 4 shows these instruments, not all 
from the same source, but approximating 
the equipment of this era. The latter three 
were introduced a little after the time of 
Lewis and Clark, the artificial horizon in 
1804, the prismatic compass in 1812, and 
the hypsometer in 1817. From 1847 the 
aneroid barometer replaced the mercurial 
instrument. 

The equipment of the typical topographic 
surveyor was no more elaborate. John 
Gummere’s Treatise on Surveying, 2nd edi- 
tion, published in Philadelphia in 1817, 
recommends the compass and chain for 
most measurements. For leveling he men- 
tions only the plumb bob, for the measure- 
ment of inclines the quadrant, and for 
meridian determination the compass and a 
homemade staff combination. He notes that 
there are other methods, but as most of 
them require expensive instruments “it is 
thought unnecessary to notice them in this 
work.” Later editions differ little although 
he does describe the theodolite by 1853. 

The typical surveyor’s compass of that 
time evidently existed in very large numbers, 
as many examples still exist today. Figure 
5 is typical in form, but not in construction. 
It is an interesting example of the ingenuity 
of a rural surveyor who was evidently un- 
able to procure commercial equipment. 
This compass was used in the eighteenth 
century by Joseph Frye, in laying out the 
town of Fryeburg, Maine. The compass 
and chain were the only instruments men- 
tioned in the first instructions for deputy 
surveyors of the Public Lands, issued in 
1815. The requirement for the use of the 
true meridian, which had been laid down 
when the survey act was passed, had been 
waived in 1786, and the use of the magnetic 
compass in this survey was not prohibited 
until the 1890’s.* 

I have attempted here to describe briefly 


2 E. A. Reeves, “The Mapping of the Earth,” 
Geographical Review, 48 (1916) pp. 331-46. 

>On the Public Land Survey, see L. O. Stew- 
art, Public Land Surveys, History, Instructions, 
Methods (Ames, Iowa: Collegiate Press, 1935). 








Ficure 4 
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[ypical equipment of the reconnaissance surveyor, 1840-1890. Above, left to right, 


sextant and hypsometer; below, aneroid barometer, pocket chronometer, prismatic compass, and 


artificial horizon. All instruments 


the equipment «¢ 


f the “typical” surveyor 
from the earliest times in the Old World 
and in the New World roughly through the 
first half century of the United States. 
Many instruments of greater complexity 
have been passed over, for the extent of 
their use by the ordinary surveyor is very 
questionable. But this is no longer true. 
At some time in the nineteenth century the 
equipment mentioned above ceased to be 
that of the typical surveyor, who entered 
a new era of accuracy made possible by new 
instruments. In order to explore the origins 
of this new era I propose now to delve 
briefly into the early history of some of these 
new instruments. 


in the Smithsonian Institution. 


This exploration requires us to return 
nearly to the starting point of our story. 

In the works of the Greek, Hero of Alex- 
andria, a mechanically inclined geometer 
who lived shortly before or after the time 
of Christ, we tind described an instrument 
which seems startlingly different from those 
common then and long after. This is his 
“dioptra” (Fig. 6), of which neither an 
example nor a drawing has survived, but 
which is tolerably well described and has 
been sketched by Schéne.* This instrument 
could be used either for laying off right 
angles or for leveling, as it has a water-level 


*H. Schone, Heron von ‘Alexandria Vermes- 
sungslehre und Dioptra (Leipzig, 1903). 
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Homemade surveyor’s compass made by Joseph Frye about 1780. 


Smithsonian 


Institution. 


attachment consisting of two transparent 
receptacles connected by a long tube. Used 
with it was a leveling rod which has been 
called “practically as good as the common 
type in use at the present day.”® Hero lived 
in the period of Greek decline, and it is not 
clear that the dioptra was used very ex- 
tensively, even by the Greeks. Skepticism 
has indeed been expressed that the ancient 
instrument maker could have built an in- 
strument requiring such fine machine work, 
but we now have evidence in the form of a 
geared machine in the museum at Athens 
that they could, and it can no longer be said 
that “modern” techniques of machine de- 
sign and construction were totally lacking 
before modern times.® 

The Romans’ apparent neglect of the 
dioptra in favor of the old groma may be 
an indication of the impracticality of the 
former, for the Romans were eminently 


5 Keily, Op cit., p. 25. 
®See D. J. Price, “The Prehistory of the 
Clock,” Discovery 17 (1956) p. 157. 


practical. Interest in complicated instru- 
ments appeared again, however, among the 
Moslems, whose civilization spread across 
the old world from Persia to Spain in the 
wake of the Arabic religious crusade. 
The Moslems have left many examples 
of the astrolabe which are quite different in 
appearance from the nautical instrument 
which has already been shown. The sur- 
viving examples, which are not early, rela- 
tive to the history of the instrument, show 
the complexity of design and workmanship 
it attained in the hands of the Moslems. 
The front view (Fig. 7) shows the thick 
plate, suspended from the thumb by a ring, 
which is the base of the instrument. It is 
called the “mother.” Its face usually 
carried a radial indicator, missing in this 
instrument, and beneath it the highly deco- 
rated “rete.” The rete contains a circle, the 
ecliptic, on which are engraved the signs of 
the zodiac: Within its design are pointers 
representing the positions of certain fixed 

















Ficure 6.—The dioptra of Hero of Alexandria, 
as reconstructed by Schéne. (See note 4 


stars. Beneath the rete are a series of circu- 
lar plates which fit into the mother and can 
best be seen in the disassembled view in 
Figure 8. Each of these is engraved with 
a stereographic projection of the sphere for 
use in a special latitude. Thus far all re- 
lates to astronomy and astrology, but on 
the back (Fig. 9) appears a device more 
familiar to the surveyor, an alidade moving 
over a plate on which are inscribed circles 
and on the lower half a shadow square. 
The shadow square, introduced by al- 
Battani about 900 A.D., was a geometric 
construction which permitted the use of the 
instrument in calculations involving similar 
triangles. 
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The astrolabe was used as a timepiece, 
in making astronomical and _ astrological 
measurements, and in navigation and sur- 
veying. Most surviving examples are works 
of art, and suggest that its function as an 
ornament was not its least important use. 
Like the dioptra of Hero, the Arabic astro- 
labe is a monument in the history of fine 
instrument making. In the Rennaissance 
this art passed to Europe and these decora- 
tive astrolabes were joined by other instru- 
ments, compasses, sun dials (Fig. 10), and 
various composite instruments, which are 
today found in museums in considerable 
numbers, testifying to the conjuction of 
science and art which characterized that 
period. 

The popularity of science in this age re- 
flected more utilitarian interests, however, 
and saw a conjunction, in the field of as- 
tronomy, between the instrument maker 
and the scientist. The first great landmark 
in the history of the precision instrument 
seems to have been the work of the Danish 
astronomer Tycho Brahe, at the end of the 
sixteenth century. Brahe, having the ob- 
jective of a more accurate star catalogue 
than the ancient ones then in use, under- 
took to devise and construct a group of 
instruments capable of yielding this result. 
Through many years of painstaking obser- 
vation he succeeded in preparing a new 
catalogue, the accuracy of which enabled 
his successor, Kepler, to revise the laws of 
planetary movement. Although it is ques- 
tionable that any of his instruments survive, 
he has left a book of illustrations which 
show that they were scarcely less ornate 
than the other contemporary ornaments of 
the instrument makers’ art.’ But they were 
intended for a serious scientific purpose and 
the results of his work testify to their ac- 
curacy. 

The instrument shown in Figure 11 is a 
copy of one still existing, in the Landes- 
museum at Kassel, Germany. Kassel was 
the capital of a German principality whose 
Sovereign was interested in science, and 
Brahe spent some time there. Although 
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desburgi, 1598). 
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Ficure 8. 


it lacks the aesthetic qualities of most of 
Brahe’s instruments, this one does exemplify 
the new type of large and versatile instru- 
ment which was to revolutionize observa- 
tional astronomy. 

Similar instruments for surveying existed 
Martin 
Waldeseemuller of the Lorraine school of 
geographers left a drawing of an instrument, 
which he called the polymetrum, recog- 
nizably the ancestor of the theodolite. From 
his time we find a series of such instruments 


at this time, at least on paper. 


with similarly exotic names illustrated in 
books on surveying. One of these was the 
“theodolitus” of Leonard Digges, which 
name became attached to the instrument 
shown on the title page (Fig. 12) of Rath- 
borne’s book of 1616. These too became 
grist for the mill of the maker of decorative 
instruments, as shown by the theodolite 
(Fig. 13) of Jean Dupuis, now in the Con- 


servatoire National, Paris. But the rise of 





Nineteenth century Persian astrolabe, disassembled. 
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Smithsonian Institution. 


geodesy in the seventeenth and eighteenth 
centuries, and with it the practice of tri- 
angulation, created a demand for instru- 
ments adaptable to this new technique. The 
most important of these were the theodolite, 
circumferentor, and plane table. The theo- 
dolite long retained the general appearance 
of the instrument illustrated by Rathborne, 
as shown by the instrument which was used 
in 1818 (Fig. 14) by John Johnson, in 
surveying the Canadian border with the 
State of Maine. The circumferentor was 
an outgrowth of the astrolabe, which was 
placed in a horizontal position, mounted on 
a staff, and finally carried a compass. Such 
an instrument was used by Mason and 
Dixon in their American survey.* It is now 











8 The name circumferenter has been loosely 
used. As used here it refers to the circular, as- 
trolabe-shaped instrument, mounted horizontally 
and carrying two sets of sights, one fixed and the 
other mounted on an alidade. 
a compass in the center. 


It usually carries 
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Seventeenth century Indo-Persian astrolabe, back. Smithsonian Institution. 
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Ficure 10.—Universal equinoctial sun dial, 
about 1770, made by G. F. Brander of Augs- 
burg. Smithsonian Institution. 


in the Royal Geographical Society, London. 
These seem to have been somewhat “aristo- 
cratic’ instruments and are rarely men- 
tioned except in connection with projects 
of considerable importance. The plane 
table had a more humble history, it was 
originally spelled p-l-a-i-n, and so named 
because of its simplicity as compared to 
such instruments as the theodolite. But the 
extent of its early use, at least in this 
country, is questionable, although it ulti- 
mately achieved great popularity here. 

While these developments were occurring 
among the surveyors, the astronomers con- 
tinued the refinements of observational in- 
struments begun by Brahe. He had begun 
the construction of instruments of metal 
rather than wood, and applied to the scales 
the “nonius,” a system of concentric scales 
of different divisions which aimed—with 
only moderate success—to improve the 
readability from 1 degree to 10 minutes. 
In the seventeenth century this was re- 
placed by the vernier. 

Also in that century the modern attach- 
ments for reading scales, leveling, and tele- 
scopic sighting gradually came into use in 
astronomy. Their introduction was slow, 
however, and their adaptation to surveying 
instruments even slower. This was partly 
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due to the conservatism of users, but also 
to the fact that the use of these complicated 
and expensive instruments did not improve 
the accuracy of the surveys sufficiently to 
warrant their general use. In the inevitable 
inaccuracy of hand-divided circular scales, 
a limitation which bothered the astronomers 
less than the surveyors because of their 
ability to use large stationary instruments, 
a defect appeared which the best eiTort of 
the instrument maker seemed unable to 
overcome. 

The real flowering of the theodolite and 
derivative instruments dates from the work 
of the English instrument maker, Jesse 
Ramsden, in 1775. Inspired by the pro- 
posal for a trigonometrical survey of Great 
Britain, Ramsden devised a screw cutting 
lathe (Fig. 15) with change gears, which 
enabled him to cut screws of any desired 
pitch from a master lead screw. With this 
lathe he made a hob for the cutting of the 
precision worm wheel on a circular dividing 
engine (Fig. 16), and with this machine 
he in turn produced the circular scale for 
a large theodolite (Fig. 17). The lathe 
and dividing engine, which are now in the 





Ficure 11.—Replica of a late sixteenth century 
astronomical quadrant in the Landesmuseum, 
Kassel, Germany. Smithsonian Institution. 
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Ficure 12.—Title page of The Surveyor, by Aaron Rathborne (London, 1616). The draw- 
ing above shows the theodolite, that below shows the planetable. 
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Smithsonian Institution, and the theodolite, 
now in Science Museum, London, show 
that by this time the era of precision instru- 
ment making had arrived. 

The new era was almost immediately re- 
flected in the United States. By the end 
of the eighteenth century our own academy 
of science, the American Philosophical So- 
ciety, was not only conversant with the 
new European instruments for astronomy 
and geodesy, but some of its members, 
notably David Rittenhouse and Andrew 
Ellicott, had successfully built such instru- 
ments. Ellicott was particularly interested 
in geodesy, which had been built into a 
formidable science by the European acade- 
mies in the eighteenth century. Using in- 
struments chiefly of Rittenhouse’s construc- 
tion, but partly of his own, he participated 
in such surveys as that of the District of 
Columbia, and the border with Spanish 
Florida. Figure 18 shows the most compli- 
cated of these, a zenith sector. This instru- 
. ment, which predated the accurately divided 
Ficure 13.—Theodolite of Jean Dupuis, 18th circle, represented an attempt to attain 
Century. Courtesy of the Conservatoire Na- greater accuracy by the observation of stars 

tional des Arts et Métiers, Paris. only near the zenith, through the longest 








Ficure 14.—Theodolite and chain used by John Johnson on the border between Canada and 
the State of Maine, 1818. Smithsonian Institution. 
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Figure 15.—Ramsden’s screw-cutting lathe with change gears, 1775. Smithsonian Institution. 


telescope which could be conveniently used. 
Its scale was thus a small segment of a 
very large circle. 

With the foundation of the Coast Survey 
in 1818 the Government entered officially 
upon the business of scientific geodesy. 
Ferdinand Hassler, a Swiss emigrant and an 
experienced geodesist, immediately under- 
took to begin this survey on the highest sci- 
entific level. He designed the instrument 
shown in Figure 19, an improvement on 
Ramsden’s great theodolite, and had it 
built in England. Unfortunately it no 
longer exists, so far as we have been able 
to determine. From its outset the Coast 
Survey relied on instruments of this caliber, 
and their improvement from the time of 
Ramsden was nearly continuous. 

It is questionable to what extent these 
developments influenced the work of the 
ordinary surveyor prior to about the middle 
of the nineteenth century. Rittenhouse 
was engaged at an early date to make a 
standard chain for the survey of the public 
lands, and some attempt was made to use 
geodetically established meridians, but we 
have noticed that this was abandoned at 
at early date, because of the difficulty of 
the terrain. An Act of 1850 authorized the 
Secretary of the Interior “if he deems it 


advisable,” to continue surveys of Oregon 
and California “after what is known as the 
geodetic method,” but the true meridian 
was not universally used until 1894. The 
Coast Survey, until 1878 when it became 
the Coast and Geodetic Survey, was largely 
restricted to the areas signified by its name. 

These geodetic enterprises were undoubt- 
edly influential in improving the methods 
of the ordinary surveyor. Accounts of early 
surveying in this country make it clear, 
however, that the ponderous instruments of 
the geodesist were a trial in rough country, 
and they seem to have been scarcely more 
significant in the work of the ordinary sur- 
veyor than Hero’s dioptra was in that of 
the Roman surveyor. The most important 
effect of geodesy on the methods of the 
surveyor was in the awareness it gave him 
of precision methods, and in the impetus it 
gave to the business of the instrument 
maker. These two factors ultimately led to 
the invention of certain precision instru- 
ments especially designed for his use. Such 
were the surveyor’s transit, a modified theo- 
dolite, developed by William Young of 
Philadelphia in 1831, and the solar compass, 
invented by a surveyor, William Austin 
Burt of Michigan, in 1836. Figure 20 
shows the solar compass as it appears on 








Figure 16.—Ramsden’s circular dividing 


the patent, one of the few which have been 
restored after the fire which occurred a few 
months after Burt’s filing. This instrument, 
in which an attachment for obtaining the 
true meridian was added to the ordinary 
compass, was recommended to the sur- 
veyors of the Government Lands as early as 
1855, and ultimately became a piece of 
standard equipment. It represents an in- 
strument of complexity comparable to those 
used in astronomy and geodesy, and can be 
taken to mark the end of the period when 
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engine, 1775. Smithsonian Institution. 


the great majority of surveyors proceeded 
about their necessary business relatively 
independent of the contemporary currents 
of science and technology. 

Historical accounts of surveying tend to 
dwell at length upon instruments like Hero’s 
dioptra, which appear to have entered little 
into actual surveying and to belong rather 
to the history of the invention of scientific 
instruments. In this connection they are 
immensely interesting, especially to our 
gadget-loving age, but, if this analysis is 
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Figure 17.—Drawing of Ramsden’s 3-foot theodolite, made in 1787-90 for the 
trigonometrical survey of Great Britain. The two original instruments are now 
in the Royal Society and Science Museum, London. 
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Ficure 18.—Ellicott’s zenith sector, made by 
David Rittenhouse about 1785. Smithsonian 
Institution. 
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correct, to give a prominent place -to such 
instruments in the history of surveying is to 
give a false picture of the surveyor during 
those many centuries when the art was 
developed. Not the least defect resulting 
from this practice is the fact that it ob- 
scures the credit due the heroic surveyor 
of former times, who laid out the pyramids, 
the cities of Europe, and eventually mapped 
the world, with primitive apparatus which 
is now virtually unknown. 

From another point of view, the study 
of the history of such instruments as the 
dioptra and astrolabe for their own sake 
raises a number of interesting questions 
which I have only been able to suggest here. 
As it appears possible that ideas and tech- 
niques equal to the design of “modern” 
instruments existed many centuries ago, 
what prevented their introduction—the lack 
of general education in mathematics?— 
economic considerations?—the lack of ma- 
chine methods of inscribing lines? The 
question cannot be answered within the 
brief scope of such a paper as this, and will 
in any case remain to some degree conjec- 
tural. But it should be inquired into, for 
our present dependence upon invention 
makes it essential that we attempt to in- 
cfease our understanding of the relation- 
ship between the inventor and his public. 

(Figures 19 & 20 are on the 
next two pages ) 


THE BIG Z 


“The Big Z,” a motion picture completed 
early this year by the Ontario mines depart- 
ment in cooperation with some of the mining 
companies active in the area where twelve ura- 
nium mines are now in production, is a full 
color film which tells in graphic detail the story 
of events that transformed the Elliott Lake 
area of Ontario from primitive bushland into 
the busiest mining area in Canada in less than 
five years. 

The film is loaned by the Department of 
Mines without charge to schools, clubs, mining 
and investment groups, and other organizations. 
The National Film Board has copies of the film 
in its offices in the United States to handle re- 
quests from groups in this country. 
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Ficure 19.—Drawing of the first large theodolite of the U. S. Coast and Geodetic 
Survey. Designed by Hassler and made by E. Troughton, London, in 1815. 
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Ficure 20.—Patent drawing of the Burt solar compass, 1836. From the restored patent draw- 
ings in the National Archives. 
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R. P. I. Inaugurates Twelfth President 


ACSM’s past president Lester C. Higbee 
represented the American Congress on Survey- 
ing and Mapping at the inauguration of Rich- 
ard Gilman Folsom as the twelfth president of 
Rensselaer Polytechnic Institute, at the R. P. I. 
Field House, Troy, N .Y., October 4, 1958. 

Those assembled for the luncheon were ad- 
dressed by the Hon. Averell Harriman, Gov- 


ernor of New York. The academic procession 
took place at 2:30 p.m. The inaugural cere- 
mony was held at 3:00 p.m. The speakers 
were, Robert Gordon Sproul, President Emer- 
itus of the University of California, and Rich- 
ard Gilman Folsom, the new president of 
se eS 


A general reception followed the ceremony. 


Maine Coast Charting Program 


A long-range program for the complete re- 
construction and modernization of the series of 
1:40,000 scale charts covering the coast of 
Maine has resulted so far in the production by 
the Coast and Geodetic Survey of three new 
editions of the nautical charts. These are Nos. 


303, 304, and 305, and together they cover the 


coast between West Quoddy Head and Schoodic 
Island. 


It is interesting to note that Maine has a de- 
tailed tidal shoreline of 3,478 miles. Florida is 
the only State having a detailed tidal shoreline 
of greater length than that of Maine. Maine’s 
entire coast is subject to tides of unusual range, 
and tides of 18 feet or more occur periodically. 
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Surveying Safety on the Highway 


By THEODORE 5S. PATTISON, JR. 


PROFESSIONAL LAND SURVEYOR, SEATTLE, WASHINGTON 


“CAR KILLS MEMBER OF SUR- 
VEY CREW—SECOND MAN BADLY 
HURT.” This was a headline in the Seat- 
tle Post-Intelligencer on Febraury 28, 1958. 
Such sad news about fellow surveyors did 
not surprise me, as I have had too many 
close calls myself. 

A crewman on a combat ship in a wat 
zone has a safer job than the surveyor 
working on a highway or city street. I 
feel that we, as surveyors, should fight for 
safety continually. A long range aim would 
be to have the survey monuments or con- 
trol points located on sidewalks or on the 
road shoulders. I understand that efforts 
have been made by some cities and States 
to make such relocations. A second must is 
to educate the driving public to the neces- 
sity for extreme caution when they see men 
working in the street. This boils down to 
reducing speed to 15 mph or less, and giving 
the surveyor or other street worker plenty 
of leeway. I believe that too many drivers 
are criminally ignorant of their obligation. 

As a private surveyor, working with one 
or two other men, I endeavor to apply the 
following safety practices: 

1. Offset, and work the sidewalks o1 
shoulders where possible and practical. 

2. Select a time when traffic should be 
slack. 

3. Use plenty of flags. (Mine are fifteen- 
inch square red flagging, set in a red painted 
base—cheap to make, and expendable.) 

4. Proper location of flags. (On a two- 
lane highway my flags are placed to insure 
a safety lane of six feet in which to work. 
Six hundred feet from each end of the 
safety lane a flag is placed on the center- 
line; at four hundred feet a flag is placed 
2 feet off center into the lane of approach- 
ing traffic; at two hundred feet a flag is 
placed 3 feet off center. This sheers traffic 
away from the safety lane. In addition, 





each man has a flag. On a four-lane high- 
way, I offset. The only other safe solution 
is to have the protection of law enforcement 
officers. The surveyor, in addition to pro- 
tection of his men, also has the responsi- 
bility of not causing an accident.) 

5. Indoctrination of men on safety. 

a. Be alert. 

b. Know your own job. 

c. Never step backwards. 

d. Be aware of traffic. 

e. Stay on centerline. 

f. Watch out for your fellow crew- 
men. 

g. Be ready to jump. 

h. Know the over-all picture of the 
particular job. 

6. Wear colorful clothes, including loud 
shirt, red vest, and yellow cap. (I also use 
a red tripod with yellow streamers. ) 

7. Stay on the road a minimum time. 

8. Stay off the roads when weather con- 
ditions are unfavorable. 


The duties and responsibilities of the sur- 
veying profession then are threefold. 

1. Instruct field crews in all safety pro- 
cedures. 

2. Work for the transfer of control points 
from the center of dangerous intersections 
and highways to sidewalks and shoulders. 

3. Educate the motorist in safety, with 
stricter sentences for offenders. 


This is not our fight alone, but is for the 
safety of anyone working in the street, pe- 
destrians, cyclists, etc. As a public service, 
should we help carry the ball? 

How about an exchange of ideas from 
surveyors in other parts of the country? 
What are you doing personally? Has your 
State any legislation along these lines? 
Should The American Congress on Survey- 
ing and Mapping have a Committee on 
Safety? 
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Satellite Methods in Geodesy 


By JOHN A. O’KEEFE 


U. S. ARMY MAP SERVICE 


OR THE PROBLEMS of precise sur- 
veying, there are two approaches. 
These two approaches have alternated with 
one another in relative importance, depend- 
ing on the task involved and the available 
instruments, for many years. 

The first approach is the direct one, 
through solid geometry, with its later off- 
shoots, solid trigonometry and solid analytic 
geometry. It is a straightforward exten- 
sion of the methods of plane geometry, 
plane trigonometry, and plane analytic ge- 
ometry to three dimensions. Whatever 
complexities and difficulties it may have are 
due exclusively to the introduction of a 
third dimension. 

We see this first approach being rapidly 
perfected today in the science of photo- 
grammetry. Each day gives us neater and 
more economical methods for the solution 
of space resections, space intersections, 
stereograms, and the adjustments of strips 
and blocks of photography. 

The other approach is somewhat more 
sophisticated. We begin by noticing the 
effects of atmospheric refraction. The at- 
mosphere will bend a ray of light down- 
ward by as much as half a degree, or 1,800”, 
on a long line. The bending is not con- 
stant. There is a story, vouched for by one 
of the reconnaissance men in the business, of 
stations which are intervisible only at night. 
All day long an intermediate range of hills 
blocks the ray; but as night falls, the ob- 
server sees the distant range slowly loom 
up behind the nearer range. 

Such phenomena as this tend to make one 
mistrustful of vertical angles. Satisfactory 
as they may be for construction problems 
or for mine surveys, the use of vertical 
angles over long distances is a risky busi- 
ness. Whenever possible, in ordinary sur- 


Presented at the 18th Annual Meeting of the 
American Congress on Surveying and Mapping, 
Washington, D. C., March 24-26, 1958. 


veying, the attempt is made to determine 
the amount of the refraction over the line 
by means of simultaneous reciprocal angles, 
observed at the two end stations, combined 
with measures of the temperature and 
pressure at the most favorable time of day. 
When reciprocal angles cannot be observed, 
the attainable accuracy is very unsatisfac- 
tory; the most familiar example is Mt. 
Everest, for which there are two accepted 
heights, differing by about 140 feet, or 
about | part in 200. 

As a result of this fact, the geodesists 
learned to measure precise elevation with- 
out measuring vertical angles. The normal 
process of spirit leveling is an elaborate and 
ingenious attempt to avoid use of vertical 
angles, by making use of a telescope which 
is kept precisely level and of vertical rods 
for the measurements of height differences. 
Note, however, that these height differences 
are always measured from sea level; i.e., 
from a surface whose form is itself not 
known. 

The situation is quite different with re- 
spect to horizontal angles. In first-order 
triangulation the mean correction to a hori- 
zontal direction is generally less than one 
second of arc. Hence horizontal angles 
can be used without any corrections for 
refraction to calculate new geodetic posi- 
tions. 

The coordinates of geodetic, horizontal 
control—geodetic latitudes, longitudes, and 
grid coordinates—are therefore built up 
from horizontal angles. They are really 
not points, but vertical lines; but they are 
symbolized, for convenience, as points on 
the geoid; and in the same way the coordi- 
nate differences are represented as distances 
on the geoid. Ultimately we come out with 
a complete net of angles and distances, in- 
cluding hundreds of thousands of points, 
all referred to a surface whose form we do 
not know. 

When, for engineering reasons, or out 
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SATELLITE METHODS IN GEODESY 


of pure scientific curiosity, we decide to in- 
vestigate the form of the surface, we do 
this by means either of astronomy or of 
gravity. By astronomy, we measure the 
slope of the geoid in space; and we build 
up the whole form of the geoid as a welder 
builds the frame of a ship, plate by plate. 
By gravity, we measure the total mass under 
each square foot of earth, and then we cal- 
culate how the sea level surface must slope 
everywhere so that it will everywhere set 
itself perpendicular to the net force of 
gravity. But these two methods of ex- 
ploring the geoid are very little practiced; 
for example, we did not until last year 
possess a map showing the contour of the 
geoid even in the United States. The 
million-odd bench marks and station marks 
in the United States all refer to a surface 
whose form the average geodesist does not 
know and does not need to know. If you 
ask how high Pike’s Peak is above the geoid 
you will find it is 14,110 feet, plus or minus 
not more than a foot; but if you ask how 
high it is above the center of the earth, 
you will be told that there is an uncertainty 
of hundreds of feet. 

Let me repeat once more: the geodesy of 
today is ordinarily divided into five 
branches: 

First, leveling, which measures height 
above the geoid. 

Second, base measurement, which deter- 
mines lengths on the geoid. 

Third, triangulation, which, combined 
with base measurements, gives positions on 
the geoid. 

Fourth and fifth, field astronomy and 
gravity, which find the shape of the geoid. 

In a word, we creep about from point 
to point on the geoid, confined to a thin 
skin, from sea level to 10,000 feet elevation 
(about 1/2000 of the earth’s whole radius) , 
feeling out the form of the geoid like a 
blind man. 

It is only with this background in mind 
that it is possible to perceive how revolu- 
tionary is the impact of the satellite meth- 
ods of surveying. Under the heading of 
satellite methods, I am including the lunar 
methods; for the good old moon is still a 
satellite, though she is a big, rough, distant 
one. 
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Of the lunar methods, the easiest one to 
understand is the Markowitz moon-camera 
technique. This is, in theory, the last word 
in simplicity. The moon is simply photo- 
graphed among the stars. By accurate meas- 
urements of various points of the limb, her 
position among the stars is found as seen 
from this spot. Now, if we draw the lines 
through the moon’s center toward this point 
among the stars, and prolong it backwards, 
it will encounter the earth’s surface at just 
one point, namely, the observer’s position. 
By calculation, therefore, the observer can 
find out where he is. 

But why the moon? you ask. Would not 
this be true for any celestial object? The 
answer is that it would, indeed. But as we 
get further and further from the earth, the 
points among the stars which correspond 
to the various points of the earth’s surface 
get closer and closer together. At the dis- 
tance of the moon, these points cover a 
circle with a radius of about one degree; 
at the distance of Mars, even at its closest 
approach, they cover less than one-half 
minute of arc. Hence, to find our place on 
earth via measurement on Mars would de- 
mand a precision of a second of arc to lo- 
cate ourselves within 200 miles. At the 
sun’s distance, 1” means about 500 miles; 
at the distance of the nearest star, 1” means 
about 75 million miles. Hence, we are 
pretty well tied down to the moon (at least 
at present) ; at the moon’s distance, 1” cor- 
responds fairly closely to one nautical mile, 
when the moon is overhead. Note that I 
said 1”, not 1’ as in ordinary celestial navi- 
gation. 

Now we see that, if we are going to get 
any good out of the Markowitz technique, 
these measurements must be precise to a 
fraction of a second of arc; for we can find 
our position within one nautical mile by the 
ordinary methods of celestial navigation. 
It is at this point that we begin to appre- 
ciate the formidable obstacles which were 
to be overcome to make a success of this 
technique. For example, the moon’s own 
motion amounts to 1” in 2 seconds of time. 
Since the fainter stars demand an exposure 
of several seconds, it is necessary to arrange 
to stop this motion optically; and this is 
done by the aid of a rotating prism. The 
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two exposures must be exactly simultaneous 
so that the effects of atmosphere and tele- 
scope vibrations will be exactly the same. 
And, of course, the timing must be nearly 
perfect. 

An easier approach is offered by the use 
of eclipses. Here the harmful influences 
of the atmosphere are greatly reduced by 
the fact that the limb of the sun and that 
of the moon are aligned in space. Hence, 
we need only measure the time at which 
the last flash of light is seen before totality, 
or the first flash after totality. This is the 
method now being practiced by the U. S. 
Air Force, and formerly the Army Map 
Service. 

This method, too, has its weaknesses. It 
is true that nothing that the atmosphere 
of the earth does can alter the geometrical 
pictures. But, alas, the atmosphere of the 
sun can and does blur the sharp cut-off. 
Instead of having a clear white surface, 
like a billiard ball, the sun has a fuzzy at- 
mosphere, which dies out gradually with 
height. It is true that the thickness is a 
fraction of a second of arc; but this is quite 
enough to confuse the issue, in most cases 
which we have tried at the Army Map 
Worst of all, the last little speck 
of the sun’s edge twinkles like a star, so 
that it disappears, reappears, and disappears 
again. The twinkling is, in fact, worse than 
the twinkling of any ordinary star, because 


Service. 


the air, whose currents are responsible for 
twinkling is more active by day than by 
night. 

Another trouble is that the brightness 
level at which the sun’s edge has its maxi- 
mum sharpness is much lower than one 
might anticipate. This was one of the 
prime reasons why the 1948 eclipse failed 
to yield what had been hoped; namely, that 
I failed to choose the proper exposure 
times. 

There is another way of measuring the 
moon’s position among the stars, namely, 
by observing the instant at which a star’s 
light is cut off by the moon’s dark limb. 
This is like an eclipse; but it is called an 
occultation. Unlike an eclipse, an occulta- 
tion is an almost instantaneous phenom- 
enon; there isn’t time for twinkling of the 
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star to confuse the problem. ‘The star’s 
diameter is so tiny that there is no natural 
fuzziness in the problem to confuse the 
issue. Finally, there is no problem of de- 
termining the proper exposure level. 

On the other hand, in the occultation 
problem we are working with just one 
single point of the moon’s edge. Hence, 
it is necessary to make a calibration meas- 
urement of the moon’s diameter at this 
same point on the same night. The ob- 
server who is to make the calibration meas- 
urement must be carefully placed so that 
the star will occult at the same point of the 
moon’s edge, and this often results in put- 
ting him in some desert place, such as the 
Quinn River, in Nevada, or the edge of 
the Salton Sea, or the Carson Sink. On the 
whole, however, this method has yielded 
substantial results. 

It is most important to see that, when 
we work with lunar methods, the whole 
distinction between horizontal and vertical 
angles is swept away. Refraction ceases 
to have any importance, because it is very 
nearly the same, if not exactly the same, 
for the moon as for the comparison star. 
Accordingly, the theorists who have dealt 


with these problems have abandoned the 


geoid as a reference surface. They have 
placed the origin of coordination at the 
center of the earth; and have built up sys- 
tems of ordinary Cartesian rectangular co- 
ordinates. They have, one might say. 
cracked the sky. Each measure made ap- 
plies just as much to the height of the geoid 
as to the horizontal coordinates. 

It is, therefore, very fortunate that the 
lunar methods are just about to get a great 
lift from the introduction of the artificial 
satellite. These being almost a thousand 
times nearer than the moon; the same 1” 
which represents one nautical mile at the 
moon’s distance represents from 5 to 35 
feet at the distance of the earth satellite. 

Not all of this improvement can be ex- 
ploited. Because of its faintness and its 
closeness, the United States satellite is a 
difficult object to observe optically. The 
timing must be exquisite, since a thousandth 
of a second will correspond to 25 feet. 
Nevertheless, there is no reason to doubt 
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SATELLITE METHODS IN GEODESY 


that the satellite will set a new standard of 
precision in intercontinental distance meas- 
urements. 

There are several experiments under way. 
First of all, Professor Whipple of Harvard 
College Observatory, one of the shrewdest 
of all observers, is building instruments 
fully capable of catching even this tiny 
object. Whipple has had a lot of expe- 
rience in the observation of meteors, which 
are even fainter objects moving even faster. 
He is exploiting the satellite much as Mar- 
kowitz has the moon. 

The Naval Research Laboratory and the 
Army Map Service are tracking the satel- 
lite by means of the radio frequencies which 
it puts out. These are detected by large 
radio interferometers, which determine the 
space direction from which they come. 
Some of the radio telescopes are calibrated 
by measurements on the radio stars, so that 
the principles of operation are almost the 
same for the optical observations. Other 
radio telescopes. are calibrated against air- 
borne transmitters, which, in turn, are 
photographed against the stars. 

All of these techniques applied to the 
satellite tend to give new and important 
data on the over-all size and shape of the 
earth. This is because the satellite is so 
close that the earth is the only perturbing 
body of any consequence. The period of 
the satellite in its orbit, combined with 
height determinations, will fix the earth’s 
size; and the rate of change (precession) of 
the orbit plane will fix the earth’s flattening. 

The satellites provide us with a direct 
method of attacking the problem of inter- 
continental connections, since they are vis- 
ible from both continents. Predictions of 
their paths made on the basis of informa- 
tion obtained in North America can be 
compared with observations in Europe. 
The discrepancies will reveal the systematic 
difference between the two continental tri- 
angulations. The satellites will thus pave 
the way for the unification of the triangula- 
tion of the whole world on a single datum. 

Underlying the single single datum there 
must be a precise figure of the earth—that 
is, a precise measurement of the constants 
of the ellipsoid which best fits the sea level 
surface of the earth everywhere. This is 
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the most ancient of all geodetic problems, 
the most famous, and the one on which the 
influence of the satellites will be the most 
decisive. 

There are two constants required for the 
determination of an ellipsoid of revolution. 
These, in geodesy, are usually taken to be 
the semimajor axis of the generating ellipse, 
and its flattening. The flattening is speci- 
fied numerically by giving the difference 
between the equatorial and the polar radii, 
in units of the equatorial radius. 

It was pointed out some years ago by 
Lyman Spitzer that the satellite will yield 
an extraordinarily good determination of 
the earth’s flattening. The method is one 
which has been widely used in astronomy 
to determine the flattenings of the planets. 
It depends on the fact that the plane of 
the orbit of a close satellite precesses, owing 
to the attraction of the earth’s equatorial 
bulge. 
for the moon, but since the force involved 
decreases as the cube of the distance, the 
effects on the moon are much smaller. 
Moreover, in the case of the moon it is 
necessary to allow for a similar motion 
caused by the sun’s attraction, which in- 
creases in proportion to the distance from 
the earth. (Naturally, the force exerted 
by the sun does not vary in any such way, 
but the difference between the force on the 
earth and that on the moon, which is what 
counts here, does vary in proportion to the 
distance from the earth.) Hence the pre- 
cession of the satellite orbit will be much 
faster than the precession of the lunar 
orbit, and will be nearly uncontaminated 


The same effect exists, of course, 


by solar influences. 

In fact, the motion of the satellite orbit 
will amount to about 400 miles per day. 
Since there is a difference of one part in 
300 between what the Russians use for flat- 
tening of the earth and what the rest of 
the world uses, it is clear at once that, if 
the motion can be measured, we will have 
significant improvement in our knowledge. 
If we get accurate measurements over a 
period of a few weeks, the resulting deter- 
mination should be of such precision as to 
put this problem out of the realm of prac- 
tical geodetic needs. 

The determination of the earth’s size 
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offers more difficulty. The easiest way 
seems to be through Kepler’s third law, 
which relates the size of the orbit to the 
period. If we could determine the constant 
of this law for the earth-centered system, 
then we could calculate precisely the period 
of an imaginary satellite skimming the 
earth at the equator. Since we know from 
gravity measures exactly what acceleration 
the imaginary satellite would suffer, we can 
calculate what the size of the orbit must 
be to bring the period and the acceleration 
into agreement. This would be the radius 
of the equator. 

This method also can be applied to the 
moon. In fact, when Isaac Newton first 
proposed the law of gravity, he tested it by 
comparing the observed radius of the earth 
with the one calculated in this way. At 
first the results did not agree, and Newton 
then put the thing away. Later, Picard 
obtained an improved radius of the earth 
and Newton, one hearing of it, perceived 
that it was of the right size to produce 
agreement. He was so badly shaken up, 
however, that a friend had to complete the 
computations for him. Unfortunately, the 
method involves a small correction term 
depending on the mass of the moon, and 
this is not sufficiently well known to permit 
precise application of the method in ou 
times. 

If the satellite is at a height sufficient to 
suppress the effect of atmospheric drag, it 
can be expected that the chief source of 
irregularity in its motion will be the rough- 
ness of the earth’s gravitational field. These 
are called anomalies if they are in the ver- 
tical direction, and deviations of the ver- 
tical if they are in the horizontal direction. 
For convenience here, let us call them all 
anomalies. 


The root mean square value of the grav- 


ity anomalies at the surface of the earth 
is about 25 milligals, which means 0.25 
mm/sec/sec. At the height of the satel- 
lite, there is a certain averaging effect, 
which considerably reduces this. In addi- 
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tion, the motion of the satellite itself is so 
rapid that it tends to average the effects of 
many anomalies. In consequence, the im- 
portant quantity is the average value of 
the anomalies over rather large areas. Ac- 
cording to Jeffreys (The Earth) the mean 
squared value over 30° squares is 150 (mil- 
ligals)?, which seems to mean root mean 
square values of 12 milligals. The satellite 
will traverse in about 480 seconds, and will 
thus receive an impulse which will change 
the velocity by about 50 mm/sec. 

Acting alone, one such impulse would 
lead, after one day, to a change oi position 
of about 5,000 meters, provided that it was 
in the direction along the path. If it were 
across the path, it would lead to periodic 
changes in position with a period equal to 
that of the satellite, and an amplitude of 
a few tens of meters. Since many such 
impulses occur in each revolution, and 
since there are about 16 revolutions per 
day, it is to be expected that the satellite 
will be several hundred meters off the path 
predicted on the basis of a smooth ellipsoid. 

The distangling of this problem will 
therefore be of high interest not only to 
geodesists, but also to those whose job it is 


to furnish reasonably accurate ephemerides. 


The observations which will be most useful 
for this purpose will be, curiously enough, 
not the optical observations, despite their 
high precision, but the radio observations 
because of their great number, and above 
all, because their continuity will protect the 
theorist from attributing false periodicities 
to the perturbations which he will find. 

In sum, therefore, the satellites can be 
expected to give us: 

(1) A truly three-dimensional approach 
to the problem of large-area surveys; 

2) A new method of measuring inter- 
continental distances; 

(3) A new method of measuring the 
figure of the earth; and 

(4) A new approach to the large-scale 
irregularities of the earth’s gravitational 


field. 
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Cartographic Classifications in 
the Civil Service 


By C. MANSEL KEENE 


CHIEF, STANDARDS DIVISION, 


T IS MY UNDERSTANDING that 

they put me on first so that this galaxy 
of stellar non-Sputnik attractions tonight 
will make up for any failure on the part of 
the Commission to carry through. 
statistics, there are 
about 7,387 individuals who are better pre- 
pared to talk on “How to Make a Living 
Making Maps” than I. You may feel that 
it is more than that, but I will grant that 
many. 


According to our 


We have about 2,700 people who are 
officially allocated to the cartography series, 
about 3,400 and some-odd in the carto- 
graphic aid series, and about 1,100 plus in 
cartographic drafting. 

I assume that your greatest interest will 
be in what we are going to do about the 
tentative draft which you have seen for 
cartographers. 

It will be released on November 25 in 
essentially the same shape as it came to you 
in the original draft. We have had only 
one serious set of criticisms. Unfortunately, 
they came from the agency which was the 
last to reply or we would have had a re- 
lease on this particular series and this struc- 
ture earlier. 

One of the interesting problems we have 
been faced with, and which gave me at 
least some pause in meeting with you here 
tonight, was the fact that each of the sepa- 
rate agencies and bureaus within the agen- 
cies have asked us what we mean by our 
terms. We thought that, when we 
certain terminology which we have found 
in existing positions, it was common to the 
profession but apparently it isn’t, so, we 


used 


Presented at a combined meeting of the 
Cartography and Topography Divisions of the 
American Congress on Surveying and Mapping 
at Washington, D. C., November 6, 1957. 
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may find ourselves using parenthetical defi- 
nitions to be sure that all of us are mean- 
ing the same thing by what we say. 

As you may know, we are, after many 
years of what I suppose we could call in- 
decision confusion, identifying surveying as 
a field of engineering and as a professional 
field; we are saying that professional work 
in topographic and hydrographic surveying 
is to be identified in civil engineering, with 
a separate series for geodetic and cadastral 
surveying; we are saying that photogram- 
metry is an interdisciplinary area which can 
be filled, depending upon the emphasis 
placed on the job and on the qualifications 
of the individual needed to fill the job, by 
those trained in engineering, cartography, 
forestry, geology, or even in some cases in 
certain other professional areas. 

What we are saying then, in effect, is, I 
am sure, something of which many of you 
long that 
there is a very close inter-relationship be- 
tween the qualifications of the individuals 
and the jobs that they fill. 


have been aware for a time; 


Some of you are notably aware of what 
those of us who specialize in classification 
have been saying for a long time, namely, 
that we classify jobs and not individuals. 

I think that it is probably time we began 
to emphasize that the individual has a very 
important impact on his job and, in an area 
such as this, the coloration the job may 
take on as a result of the background and 
interests, program considerations to the 
contrary notwithstanding, of the individual 
filling the job. 

We are attempting to do the same thing 
in this particular professional area that we 
have recently done in the area of engineer- 
ing—establishing parallel professional and 
nonprofessional series, allowing an indi- 
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vidual to rise as high in the grade structure 
within either series as is commensurate with 
the range of duties and responsibilities of 
the job, without regard to whether he is 
professional or nonprofessional. 

We are stressing to a continuing degree 
the interdependence of the qualifications 
of the individuals and the jobs they fill. I 
believe that we will, as time goes on, recog- 
nize more and more and try to build into 
the guidelines that we set up, rather flexi- 
ble benchmarks to determine whether a 
job is in the professional field or in the 
technical support area. 

We are going full speed ahead in the 
Commission’s program in an attempt to 
get out standards. After six years in which 
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we averaged 11 sets of standards a year, we 
had a backlog of 235 in June 1956. It is a 
little hard to imagine how we could work 
that off at the rate of 11 per year. We 
boosted production to 21 last year, and we 
hope to go over 50 this year. Among the 
standards, which we will be working on, will 
be some which are of more than a little in- 
terest to you. We will begin on the nonpro- 
fessional cartographic work shortly after the 
first of the coming calendar year, and from 
there we will undertake to develop stand- 
ards for the professional cartographers and 
for cartographic drafting. 

I would prefer now to reserve the rest of 
my remarks and try to evade your questions 
as you may ask them later. 


Our “Books in Review” Department 


In the January-March 1958 issue of Survey- 
ING AND MappInG (pages 95-96) we ran a re- 
view of “Surveying” by Rayner and Schmidt, 
which was prepared by Draper K. Sutcliffe of 
Sutcliffe and Ward, Surveyors and Engineers, 
Baltimore and Bel Air, Md. 

We have Mr. Sutcliffe’s permission to publish 
the letter written to him under date of July 
16, 1958, by ACSM President W. B. Williams. 
The text of the letter follows: 

“Please accept my appreciation of a job well 
done in your review of ‘Surveying’ by Rayner 
and Schmidt in the January-March Quarterly. 
I missed it on first reading but caught it today 
and am placing an order for a copy of the 
book for our library. 

“It would seem that if the Publications Com- 
mittee could find others who have equal ability 
to express themselves clearly and a willingness 
to help, much of the reviewing might be allo- 
cated to practitioners. This should also be of 
distinct interest to publishers who have for- 
merly depended to a large extent upon mem- 
bers of college faculties who may or may not 
have had extensive experience in practice.” 


This brings up a matter which has been 
worrying the editor for quite some time. We 
receive from time to time review copies of 
various texts on surveying and other books 


which could be of interest to the readers of 
SURVEYING AND Mappinc. However, we are 
quite often at a loss to know where to place the 
book for review. If members of ACSM who 
would be willing to review a book now and 
then would send in their names, we could 
build up a list of possible reviewers. This 
could be a definite help to the Publications 
Committee and the editorial staff, and should 
also make the “Books in Review” department 
of greater interest and value to our readers. 

If any one of you “gentle readers” feel the 
urge to review a book please let us know. 
However, it is only fair to warn you that once 
you undertake to review a book the work should 
be completed promptly, because if the writing 
and publication of the review drags along for 
a long time the effectiveness of the review is 
lost. 

It is a well known fact that one “gets out” of 
an organization in proportion as one “puts in.” 
Do not hesitate, if you feel that you can be of 
help in any phase of the preparation and pub- 
lication of our magazine, to let us_ know. 
“Many hands make light work” despite the 
notion that “too many cooks spoil the broth”- 
but we are not in the business of making soup. 
Speak up if you are willing to help. 

—Epiror 
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Epitor’s Notr.—Owing to a rather stupid oversight on the part of the editor of this Journal, 
the following summary of the Comparison and Compilation of State Registration Requirements 


Concerned with the 


Profession of Land Surveying,” which should have followed the extensive 


tabulation, (SuRvVEYING AND Mappinc, July-September 1958, Vol. XVIII, No. 3, pages 294-303) 
was omitted. It is being published in this issue, as the best way out of a bad mess, and apologies 
are offered to our readers for the inconvenience that will be caused by this editorial carelessness. 
The summary which follows will appear in its proper place in the separates which are being 
printed, but there is nothing that can be done now to get it in its rightful place in Surveyinc 


AND MapPING. 


Summary 


No estimate has been attempted regard- 
ing the number of persons who are allowed 
to practice surveying without a license. 
County surveyors (or similar State officials 
and employees of highway departments are 
probably the most common examples of 
those who, without a license, do land sur- 
veying, record plats, and, in general, have 
the most contact with the public. Study of 
laws that control subdivision surveys and 
preparation of plats should reveal interest- 
ing data on the subject of surveying prac- 
titioners and surveying standards. 

Most of those who are licensed, as shown 
in this summary, and are practicing Land 
Surveying are either “Professional Engi- 
neers” or “Professional Engineers and Land 
Surveyors.” Of the 40 States that directly 
license Land Surveyors, only 19 specify that 
some Board members must have Land Sur- 
veyor licenses; only 13 specify that other 
Land Surveyors may give references for 
Land Surveyor applicants; only 5 States 
specify that the required references must 
be given by Land Surveyors; and only 11 
States allow Land Surveyors to be on the 
Board unless they also have a Professional 
Engineer’s license. 


CoMPOSITION OF EXAMINING OR 
LICENSING BoaARDsS 


Examining Board Board Members 


Profes- 
7” 4 I Land 
. is siona ; 
States Title <a Sur- 
Engi- 
veyors 
neers 
3 Land Surveyors 2 10 
22 Professional 101 (4 15 


Engineers and 
Land Surveyors 


15 Professional 77 (7) 
Engineers 
3 Professional 16 


Engineers (in 
Surveying and 
Mapping Fields) 

Numbers in parentheses indicate those P.E.s 
who must also be Land Surveyors. 

In 1955, the National Council, State 
Boards of Engineering Examiners, listed 
52 Boards with a total of 275 Engineer and 
Land Surveyor examiners, of which 32 
showed that they held Professional Engi- 
neer and Land Surveyor licenses, and 6 
show Land Surveyor licenses only. 

In 1956 the registration lists showed 214,- 
357 Professional Engineers. Of these, 11.- 
519 are separately listed as Professional 
Engineers and Land Surveyors, and 11,357 
as Land Surveyors. The lists do not indi- 
cate the complete extent of Land Surveyor 
practice, as many States allow Professional 
Engineers to practice Land Surveying with- 
out a separate Land Surveyor license. Also, 
it is not readily seen in some States whether 
or not a person holds both licenses; for 
example, in some States, separate listings 
are made in different sections of their ros- 
ters. Also there is a high percentage of 
duplication in the above totals, caused by 
so many persons who register in more than 
one State. For instance, in Virginia there 
are over 2,200 Registered Engineers, of 
whom over 900 reside out of the State; 
and there are also about 430 Land Survey- 
ors, with about 70 residing outside the 
State. 


DEFINITIONS 


The 40 States or Territories that license 
Land Surveyors directly list the minimum 
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definitions in various wordings. Thirteen 
States list Land Surveying as a branch of 
engineering. Also, some States specifically 
mention various fields as parts of Land Sur- 
veying definitions, or as fields for licensing 
in Professional Engineering branches, as 
follows: 


Field Number 

of States 
Topographic 21 
Mining 7 
Geodetic 6 
Photogrammetry 2 
Cadastral 3 
Cartography 4 
Geology 4 
Landscape 31 
Hydrography 2 
Planning 5 
Marine 1 


Of those States that do not license Land 
Surveyors, 4 specifically exempt Land Sur- 
veying practice from Professional Engineer 
license requirements; other States specify 
that the Professional Engineer licensing 
act is not to interfere with other recognized 
professions. 


APPLICANT QUALIFICATIONS 


In 2 and 3 below, college work of 3, 4, 
and 5 years is allowed, year for year, to- 
ward the experience required. Experience 
in all cases is of a nature satisfactory to 
the examining boards. 

Land Surve yors 

1. College graduate (4-year course) with 
2 years experience. Examination is re- 
quired by law in half of the States. 

2. Average length of experience required 
is 6% years. Examination is required. 

3. Twelve years experience. 

Professional Engineers 

1. College graduate (4-year course) with 
an average of 3% years experience. Ex- 
amination is required by law in half of the 
States. 

2. Average length of experience required 
is 8 years. Examination is required. 

3. Average length of experience required 
is 13% years. 
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EXAMINATIONS 


Many boards omitted completing this 
item and there are insufficient data for 
complete analysis at this time. 


REFERENCES 
The average requirement is for 5 refer- 
ences, one of whom must be a Land Sur- 
veyor, and two or more must be Profes- 
sional Engineers. 
Details include: 
Not specified 6 States 
Land Surveyors specified 7 


Land Surveyors or Profes- 14 
sional Engineers specified. 
Professional Engineers ~~ 


specified. 


ETuHIcs 
Of the 52 States or Territories, 21 require 
or ask adherence to a Code of Ethics. This 
is in addition to usual clauses for revocation 
of license. 


PROFESSIONAL ENGINEERING BRANCHES 


In 14 States and in Puerto Rico, Profes- 
sional Engineering only is listed. In 36 
States or Territories the average number 
of Branches listed is 20. 


RECIPROCITY 
Reciprocity generally is available, but is 
at the complete discretion of the individual 
State Boards. Generally, a person is not 
eligible for reciprocity unless he has at least 
passed a written examination in some other 
State. 


EXEMPTIONS OR EXCEPTIONS 
In many States, interpractice in the fields 
of Professional Engineering, Land Survey- 
ing, and Architecture is specifically men- 
tioned. 


Inter practice 

Professional Engineers may practice Land 
Surveying in 9 States. 

Civil Engineers may practice Land Sur- 
veying in 2 States. 
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SUMMARY 


Architects may do Engineering work in- 
cidental to their practice in 13 States. 
Engineers may do Architectural work in- 
cidental to their practice in 7 States. 
Architects may do Land Surveying in- 
cidental to their practice in 3 States. 
Professional Engineers may do Land Sur- 
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veying incidental to their practice in 3 
States. 

Land Surveying is exempt from Profes- 
sional Engineering practice in 4 States and, 
by inference, in 3 States. 

Land Surveyors are the only persons who 
may record plats in 9 States. 


Model 4 Geodimeter 


The wraps have now been taken off the long- 
awaited Model 4 This _short- 
range model was exhibited at the American 
Mining Congress, San Francisco, Calif., Sep- 
tember 22-25, 1958; at the Western Regional 
Conference of the American Congress on Sur- 
veying and Mapping, Monterey, Calif., Oc- 
tober 9-11, 1958; and at the meeting of the 
American Society of Professional Engineers, 
New York, October 13-17, 1958. It is pre- 
sumed that it will be on display at the Wash- 
ington meeting of the American Congress on 
Surveying and Mapping in March, 1959. 

Designed for use on lines up to three miles 


Geodimeter. 


in length and, according to the manufacturer, 
capable of being used on lines less than 100 
feet in length, this new model should bring 


electronic distance measurement within the 
realm of “ordinary surveying” as distinguished 
from geodetic surveying, to which the earlier 


models of the Geodimeter were adapted. 


@e 
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Visit A.C.S.M. National Headquarters 


When sojourning in the Nation’s Capitol 
don’t fail to visit the new national head- 
quarters located in the heart of Washing- 
ton on the 9th Floor of the Washington 
Building, 15th and New York Avenue, N.W. 

Congenial men like Capt. H. W. Hemple, 
Ret., Capt. F. S. Borden, Ret., Maj. R. T. 
Evans, Ret., and last but not least Mr. 
Walter Dix, will greet you with a warm and 
hearty welcome. Not only can these men 
direct your efforts to help you get infor- 
mation that you may want, but you can 
examine current scientific and engineering 
magazines, journals, and periodicals. These 


publications come from all corners of the 
earth on an exchange basis with the quar- 
terly journal SurvEYING AND Mappinc. To 
mention a few of the many publications 
available there are the Empire Survey Re- 
view, The New Zealand Surveyor, the Bul- 
letin Géodésique, The Australian Surveyor, 
The Canadian Surveyor, etc. Publications 
in German and French are also available. 

A few hours spent in these pleasant sur- 
When 
in Washington make it a point to visit the 
national headquarters of A.C.S.M. 


roundings can prove very profitable. 











Timesavers in Computing 


By MAURICE GOULD* 


HIS ARTICLE is being published to 

stimulate interest in developing time- 
saving solutions as applied specifically to 
computations for subdivisions. It is sur- 
prising to know that many surveyors still 
solve problems by methods that were 
adapted to the use of logarithms. Due to 
the coming-of-age of the modern electric 
calculator, some of these methods have be- 
come as old-fashioned as the horse and 
buggy of yesteryear. 

This is more apparent in computations 
for subdivisions, where there is a growing 
demand for curvilinear streets and where 
Planning Boards are imposing greater re- 
strictions. It is quite evident that, because 
of these growing demands, computing be- 
comes more specialized, and computations 
can be so involved and intricate that the 
horse-and-buggy methods are quite labori- 
ous. Hence, any discussion of new methods 
which promises to save time should be of 
great value to the surveyor. 

The following solution is one of many 
timesaving methods I have developed. 


THE PROBLEM 


When M cos x+WN sin x = P, to solve for 
the angle “x” when M, N, and P are given 
dimensions. 

In this problem the standard solution is 
to substitute for cos* x its identity (1 — sin* x 
and we finally end up with the quadratic 

M? + N*) sin? x — 2NP sin x + (P? —- M?) =0 


Since the constants are squared, the num- 
bers become immense. As a result, the 
solution is laborious, with a great proba- 
bility of introducing errors. 

THE SOLUTION 

As an alternative, this same problem can 
be solved more easily and in less time with 
the aid of an auxiliary right triangle whose 


* Licensed Land Surveyor (N.Y.) and for- 
merly Assistant Civil Engineer, Topographical 
Bureau, Borough of Queens, N.Y.C. 
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L- 
= 
« 0 
N 
Ficure 1. 


legs are the given constants M and N, as 
shown: (Figure 1) 

M=Lsinw 

N - ia cos Ww 

Substituting in the original equation, 

M cos x +N sin x = P becomes 

L sin w cos x + L cos w sin x =P 

L(sin w cos x + cos w sinx) =P 
Finally, sin (x +.w)=P/L gives two an- 
swers, depending on the sign of P/L. 

The angle x is finally determined by sub- 
tracting from (x+w) the angle w, where 
w=tan-! (M/N 

The standard solution takes 25 minutes, 
while the second is solved in 12 minutes. 
In addition to the saving in time, the proba- 
bility of error is greatly reduced. 

It has been my experience that, when- 
ever I come up with a quadratic, I can 
find an equation in the form 

M cosx+Nsinx=P 


I find that this formula pays off well in 
time dividends, especially in problems of a 
difficult nature. For example, take the 
problem which was submitted by Henry L. 
Thompson in his paper “Application of the 
Method of Double Position to Surveying 
Problems.” + 

To find the radius of a circle tangent to 
the line AB and to two other circles, 
Given: (Figure 2) 

E = 80.00 = radius of the first circle 

C = 50.00 = distance from its center to AB 





+ See SurveYING AND Mapprinec, October—De- 
cember 1954, Vol. XIV, No. 4, pages 466-469. 
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FIGURE 


F = 140.00 = radius of the second circle 

D = 40.00 = distance from its center to AB 

H = 219.52 = the projection of the line be- 
tween the centers of the circles to the line 
AB. 

I am taking the liberty of using the same 
data for a check on the answer. The final 
equations becomes: 

M sin y+ N cos y=P 


with 
G+(F-E)|x[G-(F-E)] 
M- - 49K 
E-C) . 
N=2H 
G-(F-C)|x[G+(F-C)] 
P : el | aes 
E-C 


Note: The reason for using fractions, as 
shown, is that each fraction represents a linear 
dimension, thereby ending the decimal within 
the accuracy of the problem. It is advisable to 
carry the fraction one additional decimal past 
the final figures to be used. 


K =(C-—D) =50.00 — 40.00 = 10.00 
m = 2° 36’ 30” 
219.52 
G= — = 219.748 
cos 2° 36’ 30” 
0.9989640 
E —C =80.00 — 50.00 = 30.00 


F —C = 140.00 — 80.00 = 60.00 
[G+(F-E)]x[G-(F-E)]_ 


 (B=€) 





D= 40.00 -+j-—R - 


279.748 159.748 
219.748 + 60.000) x (219.748 — 60.000 
~ 30.00 

1489.639 
+ 20.000 = 2K 
1509.639 = M 
2H =2 x 219.52 = 439.040 =N 
F-—C) = 140.00 — 50.00 = 90.00 





439.040 


w=16° 12'57" 


N 








M=1509.639 
Ficure 3. 


G-(F-C)|x[G+(F-C 


129.748 309.748 
(219.748 -— 90.00 219.748 + 90.00 


~ 30.00 


+ 30.000 = E-C 
1369.639 = P 
M sin y+ N cos y=P 
439.040 
1509.639 
== nmol = 1572.186 
0.96021655 
N=Lsin w, and M =L cos u 


tan w= = 0.2908245 = tan 16° 12’ 57” 








L (sin y cos w + cos y sin w) = P 
; 1369.639 
P/L =sin (w+ ¥) = 7579 76g 
w+y= 60° 35’ 41” 119° 24” 19” 
w = 16° 12’57” i iz a7” 
y= 44° 22°44” = 103° 117 22” 
Hold (Reject) 
= E sin y -¢c fa 
1 —sin y 
80 (0.6993862) — 50.00 
~ 03006138 SOS 
19.80 (Check 


The time required to solve this problem 


= 0.8711686 
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by the method shown was twenty minutes. 

This solution comes in handy for more 
involved problems, such as: 

(1) Circle tangent to three circles. 

(2) Circle tangent to two circles and 
passing through one point. 

(3) Circle tangent to one circle and 
passing through two points. 

(4) Circle tangent to a line, tangent to 
one circle, and passing through a point, etc. 

I would be glad to send the derivation 
of the above solution to anyone upon re- 
quest. Address: Maurice Gould, 147-15 
69th Road, Flushing 67, N. Y. 


New Geographic Center of the United States 


The new position of the geographic center 
of the United States including Alaska, which 
was announced July 30, 1958 by the Director 
of the Coast and Geodetic Survey, is approxi- 
mately 439 miles in a northwesterly direction 
from its previous location near Lebanon, 
Kansas. 

The new center, located approximately at 
latitude 44° 59’ North and longitude 103° 38’ 
West, in Butte County, South Dakota, was 
computed by Survey mathematicians in re- 
sponse to public interest since the approval on 
July 7, 1958, of an act to provide for the 
admission of the State of Alaska into the Union. 

Although now unmarked the geographic 
center is about 11 miles west of Castle Rock, 
S. D., and 20 miles east of the tri-State corner of 
South Dakota, Montana, and Wyoming. It is 
near a hill which bears the descriptive name of 
Two Top Peak. 

Due to the difficulty of determining the 
exact geographic center of two large, irregular, 
and separated areas on a spheroid, the un- 
certainty of the new location may be set at about 
10 miles in any direction. 

Several methods of approaching the solution 
are available, but none are of any scientific sig- 
nificance. The one employed in this instance 
is probably best termed the center-of-gravity 
method. If one imagines a weightless spherical 
shell on which the areas of only the United 
States and Alaska are painted with an absolute 


uniform thickness, then the center of gravity, 
or the geographic center, might be said to’ be 
that point at which the shell will balance. 
This is the general concept that was approxi- 
mated, although no great degree of precision is 
claimed. 

In computing the new position the mathe- 
maticians started with the geographic center 
of the 48 States near Lebanon, Kansas, which 
had been computed by the Coast and Geodetic 
Survey about 40 years ago, to be approximately 
at latitude 39° 50’ North and longitude 98° 35’ 
West. In the next step they determined the 
geographic center of Alaska using a method 
similar to the center-of-gravity method. 

In the computations, water areas were ex- 
cluded with exception of inland waters and 
straits, passes, canals, etc., in the Alexander 
Archipelago in southeast Alaska. The geo- 
graphic center of Alaska including offlying is- 
lands, such as the Aleutians and those in the 
Bering Sea was determined to be approxi- 
mately at latitude 63° 50’ North and longitude 
152° 00’ West. The uncertainty of this loca- 
tion, about 60 miles northwest of Mt. McKinley, 
is set at about 15 to 20 miles in any direction. 

In the final determination of the geographic 
center, the 3,022,400 square mile area of the 
48 contiguous States was weighed against the 
586,400 square miles of Alaska. The new loca- 
tion is considered to be at that point along a 
line of shortest distance between the two centers 
where the areas would balance. 
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The Status of Surveying and Mapping 
in the United States 


Final Report by the Task Committee on 
Status of Surveying 


SURVEYING AND MAPPING DIVISION 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


Brother B. Austin Barry is scheduled to present the latest information concerning the 
activities of the Task Committee on Status of Surveying and Mapping, Surveying and 
Mapping Division, American Society of Civil Engineers, at the 19th Annual Meeting of 
the American Congress on Surveying and Mapping, Washington, D. C., March 11-13, 
1959. 

SURVEYING AND Mappinc has published the two previous Interim Reports* of that 
committee and now presents, in the following pages, the Final Report. This Final Report 
is published in order that persons attending the 19th Annual Meeting of ACSM will be 
better informed on the subject and better prepared to discuss it. 

At the time the following material was prepared for publication in this Journal, this 
Final Report had been presented to and approved by the Executive Committee of the 
Surveying and Mapping Division, but it had not yet been approved by the American So- 
ciety of Civil Engineers. Therefore, this Final Report as published here is not to be 
considered as representing the policies of that organization. —EpDITOR 











* See SuRVEYING AND Mappine, April-June 1957, Vol. XVII, No. 2, pages 203-205, and 
SURVEYING AND Mappinc, October-December 1957, Vol. XVII, No. 4 (Supplement). 
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2nd Annual Conference of Illinois Land Surveyors Planned 


The surveyors of Illinois will meet on the Electronic Computers, State Plane Coordi- 
University of Illinois campus, February nates, Photogrammetry, and others. 
5, 6, and 7, 1959, for their second annual The attendance is expected to reach 150 
conference. Many interesting topics are persons this year, slightly more than the 114 
included on the program such as Righis in 1958. The three-day affair will be high- 
of Way and the Plat Act, Land Planning lighted by a banquet at the Urbana-Lincoln 
and the Surveyor, Standards for Highway Hotel. A ladies program is planned. 
Surveys, Monumentation, Original Records, 


Illinois Conference Proceedings Available 


The complete proceedings of the 1958 All papers, panels, and discussions are 
Illinois Land Surveyors Conference are now included in this volume. Anyone may ob- 
available from the Division of University tain a copy for $5 from the Extension 
Extension, University of Illinois, Urbana, Division. 

Illinois. 
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THE STATUS OF SURVEYING AND 





MAPPING IN THE UNITED STATES 


Final Report by the Task Committee on Status of Surveying and Mapping, Surveying and Mapping Division, 


American Society of Civil Engineers 


October 14, 1958 


Endorsed by Executive Committee of Surveying & Mapping Division as Amended: October 15, 1958 


A - General Background of the Problem 





In the past decade, certain problems relating to the pro- 
fessional status of its surveying-mapping members prompted the 
American Society of Civil Engineers in 1954 to inaugurate a study 
of surveying and mapping activities in the United States. A Task 
Committee on Status of Surveying and Mapping was appointed to 
report on two questions: 

a. Which parts or activities of surveying and mapping 
are professional, and which are not? 
b. Which parts or activities of surveying and mapping 
are engineering, and which are not? 
These two questions have been under close scrutiny now for 
nearly four years, and herein are presented the results of vari- 
ous phases of the study. 


Ethical Considerations 


The problems that prompted the action mentio.,ed above 
were typically these: 


a. Certain federal surveying-mapping agencies (e.g., Corps 
Corps of Engineers) and state and m:t.icipal bodies 
were seeking to contract for the hire of surveying 
personnel on a competitive-price basis, a practice 
that many ASCE members reported as violating the 
ASCE code of ethics; 

- Contracts for preparation of topographic maps by 
use of photogrammetry were frequently awarded to 
corporations on a competetive-price basis, again 


v 


suggested as a violation of ethics. 


Other problems of a minor nature and similar thereto, not the 
least being the recurrent question of admitting land (property) 
surveyors to engineering license or to engineering societies, 
added weight in favor of the study. 


Committee Personnel 


The Task Committee is composed of three members: re- 
presenting federal mapping agencies, Mr. George D, Whitmore, 
Chief Topographic Engineer of the U. S. Geological Survey, 
Washington; representing private practice (or industry), Mr. 
Alfred O. Quinn, Chief Engineer of Aero Service Corporation, 
Philadelphia; and representing engineering education, Brother 
B. Austin Barry, Associate Professor of Civil Engineering at 
Manhattan College, New York, as Chairman. 


B - First Report (1955): What in Surveying is Professional 





At the start, it was found necessary to ascertain a good 
definition of the term professional. In its first report* the Task 
Committee cited four distinguished authorities and noted that, 
among other attributes, these are primarily the distinguishing 
marks of a prof (or of prof 1 work): 





a. It ie of a high intellectual nature; 

b. It must require the exercise of judgment and is not 

subject to standardization; 

It must satisfy an important social need; 

da. It has a body of advanced knowledge (science) and an 
art (skill) not commonly possessed by the general public. 

e. Its practitioners are usually prepared on the college or 
university level in a specialized intellectual technique 
(ae well as in general areas of learning); 

{. Ite members must have a motive of service, assume rela- 
tions of confidence, and accept individual responsibility; 

&- There must be some social recognition and regulation of 
the profession. 


a 





* First report: "Profess'onal Aspects of Surveying and Mapping" 


dated October 24, 1955; published as Paper #921, Journal of 
Surveying and Mapping Division of ASCE, Vol. 82, No. SU! 
March 1956. 


On the basis of these characteristics, all categories of 

surveying- mapping activity were studi ed and the individual job 
were designated as p: jonal-level, technician- 

level, or pre professional - -level in nature. Definitions were also 
included for each professional title in the attached classification 
chart (Appendix D). In each case, the professional person is 
distinguished from the technician, who usually works under the 
direction of a professional, 





Professional vs. Technician 


The tenets used for the differentiation throughout the 
study are as follows: 


Professional Level: Work that involves the exer- 
cise of professional judgment, frequently based 
on knowledge acquired through higher learning, 
generally non-routine in character, The term 
implies one who can plan, perform, and/or 
direct all such operations in the category; this 
person is responsible for work performed by 
those under him. 

Technician Level: Work that is primarily routine, 
of a technical nature, often demanding a higher 
degree of skill, done under the direction of a 
professional person who is responsible for its 
outcome, Such work is preprofessional when 


x... by a professional 


trainee who, having completed courses of 
specialized intellectual instruction and study, 
is seeking to attain professional status, 

It might be appropriate to state that such a differentiation 
between professional and technician had not previously been madc, 
but that its acceptance upon publication was unanimous, indicating 
that such is a very natural pattern of human behavior. Similarly, 
while no comprehensive classification of surveying-majping 
activities had ever been published, the six categories shown met 
with general approval as well, The Task Committce submits 

* this Classification Chart as part of its present final report, (Sec 
Appendix D.) 





C - Interim Report (1956): What in Surveying is Engineering * 





Having completed the initial phase of the study, it became 
necessary to determine which of the six categories of activity 
are properly engineering activity, In October 1956, the Task 
Committee (Interim Report) listed its findings, as follows 


1. Land or Property Surveying (Cadastral) was stated 
to be separate and distinct from engineering, as 
ietermined from the official pronouncements 
groups 

a. In 1948, the statement of the National 
Council of State Boards of Engineering 
Examiners (NCSBEE), (See Appendix A.) 

b. In 1952, the resolution of the National 
Society of Professional Engineers (NSPE). 
(See Appendix B.) 

2. Engineering Surveys (for Design and Construction), 
because widely recognized as engineering, were 
identified as engineering; 


Geodetic Surveying, Geodetic Engineering, or Geodesy 
was listed as engineering work in nearly its entire 
scope; 


- Cartographic Surveying, Cartographic Engineering, 


* "Interim Report of the Task Committee on Status of Surveying and 


Mapping" of October 18, 1956, published in Civil Engineering of 
March 1957, 
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REPRINT—A.S.C.E. REPORT 


or Map and Chart Surveying was called engineering 
because so determined by the NCSBEE, the NSPE, 
and by a 1952 statement of the ASCE Board of 
Direction, as also because so adjudged generally 
by various state boards of engineering registration. 
(See Appendices A, B, and C,) 

. Aerial Survey Services (adjunct services not 
necessarily linked to photogrammetric mapping) 
were listed as non-engineering; 


w 


o 


. Cartography (map compilation from other than 
original surveys, map finishing, map reproduction) 
was listed as non-engineering. 


Reaction of the Profession 


Efforts to publicize these findings widely resulted in many 


responses from all parts of the United States, The land survey- 
ing statement caused by far the greatest discussion, with many 
groups and individuals strongly endorsing the stated view and 
with just as many others objecting thereto with equal vigor. 
Many analyses were made by land surveying groups, state and 
regional, but no general agreement was fouad to exist among 
them, 

At this point, the American Congress on Surveying and 
Mapping (ACSM) became greatly interested and attempted to 
act as spokesman for land surveyors throughout the nation, At 
the suggestion of ACSM, Mr. Victor H. Ghent, land surveyor 
from Virginia, became an associate member of the Task Com- 
nittee to act as ACSM liaison and to offer counsel in the delib- 
erations. Mr. Ghent's aid is hereby gratefully acknowledged. 


D-Second Interim Report (1957): Modification re Land Surveying 





With a fairly unified opinion across the country concern- 


ing the categories II through VI, but with a general lack of accord 
mcategory I, Land or Property Surveying (Cadastral), the report 


a October 1957 (Second Interim Report) of the Task Committee * 
vas a restatement of its October 1956 findings, with a single 
aception, The change, concerning category I, was this state- 
ment: 


We find that more than half of the profession (including a 
national committee of surveying teachers) believe that 
Category I (Land Surveying-Cadastral) should continue to 
be regarded as a branch of civil engineering... We must 
therefore retract the recommendation of 1956 that land 
surveying be regarded as an activity separate and distinct 
from engineering. 


With an unsettled question of such magnitude facing it, the 
Task Committee i diately pr ted (in form of an Appendix 
attached to the Second Interim Report) a partially developed 
thesis that would "retain" land surveying as a part of engineer - 
ing, There began simultaneously a severe scrutiny by the Task 
Committee of all the reasons for retaining any part of surveying 
within the domain of engineering, especially for retaining land 
(property) surveying. The present report is the result of this 
scrutiny, 





E - Findings of the Present Report 

Primary and basic attention was given to the fundamental 
question, "Does the practice of Surveying and Mapping as defined 
and categorized by the Committee constitute the practice of Pro- 
fessional Engineering?"' Two facets of the problem were seen to 
be important: (1) recognition by the engineering profession, and 





(2) recognition by the legally constituted bodies, i.e., the various 


state laws and boards of professional licensing. 


A review of the registration laws for professional engineers 


in the country indicates that a uniform and clear-cut decision has 
tot been made, Some states, such as Pennsylvania, specifically 


include surveying (and mapping) as a part of the basic definitions of 


professional engineering practice; others have no reference to 


—————— 

* "Second Interim Report of the Task Committee on Status of 
Surveying and Mapping" of October 18, 1957, not published 
but rather widely distributed by the Task Committee. 
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surveying-mapping in their laws; and in still other states, opinions 
by Attorney Generals have excluded all or parts of the Surveying 
profession from engineering and the requirement for licensing. 

Since a lack of uniformity of state laws and rulings exists, 
the Task Committee felt that the basic definition and resolution 
of the professional status of surveying and mapping should ema- 
nate from the engineering profession itself, When the engineers 
have placed surveying and mapping in its proper professional 
position, a positive statement can be made to the licensing boards 
to attain legal recognition, 

As a result of thorough deliberation and widespread consult- 
ation during the past year, the Task Committee feels that it is 
ready to present in this final report, certain findings on matters 
not covered in the prior interim reports, The findings are 
followed by a series of conclusions, and concomitant recommenda- 
tions, The recommendations collectively constitute, in effect, a 
policy position for ASCE as principal spokesman for the civil en- 
gineering profession, as well as a program of action for state 
registration boards, engineering schools, ASCE's Surveying and 
Mapping Division, other professional societies, and individual 
engineers and surveyors throughout the country. 


Basic Considerations 


From a fundamental point of view, the practice of engineer - 
ing includes the use and recognition of the properties of matter 
and the sources of power in nature to provide tools, structures, 
machines, and conveniences useful to man, This broad scope of 
activity demands the professional services of persons schooled 
and skilled in the basic laws of nature and materials to success- 
fully apply engineering principles, The Committee concludes that 
the application of the engineering concepts of mathematics, 
astronomy, mechanics, physics, and human management as prac - 
ticed by persons engaged in activities defined in categories I, I, 
Ill, and IV of this report constitutes the practice of professional 
engineering. The investigation, planning, design, and responsible 
supervision of surveying operations, the construction of surveying 
equipment and/or systems, and the location, delimitation, and 
delineation of natural and physical features on the surface of the 
earth fulfill the requirements for engineering practice. The exer- 
cise of these responsibilities does require higher and professional 
education which the Committee believes must be satisfied by the 
completion of an engineering curriculum in a college or school 
having adequate equipment, resources, and professional instruc - 
tors to provide at least a four-year program, 


Re Land Surveying 


The place in engineering of our category I, Land Survey- 
ing (Property, Cadastral), is the subject of greatest controversy 
throughout the country and of greatest concern to this committee, 
The principal facts relevant to the matter seem to be: 


1, A substantial majority of the civil engineering 
profession throughout the United States firmly 
believe categories II, II, and IV to be engineering. 


2, However, with regard to category I, probably a 
majority of the profession feel that property survey- 
ing should be considered engineering and be "retained" 
within the branch of civil engineering, Many others 
believe that this category of work, while admittedly 
fully professional in nature, should be splintered 

off from engineering and be allowed to form into a 
separate professional group. 


3, Probably a majority of private-practice property 
surveyors are also licensed (registered) as profes - 
sional engineers, which seems to work out very well 
in practice, as both capabilities are required on 
many projects and, in any case, they tend to be 
complementary activities, 


4, Others in private practice not so dually licensed 
usually find it necessary, in order to stay in 
business, to combine property surveying with 
certain auxiliary jobs that are generally consid- . 
ered to be engineering, e.g., Subdivision devel- 
opment and construction layout. 


The Task Committee believes, so far as the surveying 
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and measurement sciences are concerned, that property survey- 
ing in the future will necessarily become increasingly more 
precise and complex, and will necessarily utilize geodetic, 
photogrammetric, electronic, and other advanced procedures, 
The Committee feels that the measurements made to ascertain 
the size and shape of the earth, as well as those to ascertain a 
distance between two points three hundred feet apart, are part of 
the same science, Similarly, surveying for the topographic plan 
for a 2-acre plot is part of the same science as mapping an en- 
tire State, although the specific techniques be different. 

The Task Committee therefore advocates that the prac- 
tice of property surveying, (usually referred to as land survey- 
ing in state registration acts), be considered to be an integral 


SURVEYING AND MAPPING 


or map is an engineering instrument, a basis on which engineer- 
ing design is to be based, and that production of such topographic 
plan or map is undertaken for the value it will have for engineer. 
ing planning and design for such as highways, dams, reservoirs, 
irrigation systems, drainage systems, industrial sites, sub- 
divisions, etc, Vast sums of design and construction money 
will be expended on the basis of the map's information, Only in 
the measure that the plan is reliable can it be of any use, and it 
is manifestly impossible for the user to check the entire map for 
reliability without inordinate expenditure of time and effort, The 
reliability therefore is something that must be worked into the 
map by professionally accepted methods, competent and inform- 
ed personnel, precision equipment, and (primarily) engineering 





part of the surveying and mapping complex, and c< tly of 
engineering. As acorollary, the Task Committee also advocates 
that a basic engineering education, preferably with some empha- 
sis in the surveying and mapping sciences, should be prerequi- 
site for all land surveyors of the future, as it should be also pre- 
requisite for those who specialize in any other categories of sur- 
veying and mapping. 

While admitting that property surveying and survey engi- 
neering are thus basically akin, identified in fact, the Task 
Committee here points out an additional important requirement 
for an engineer engaged in property surveying: a knowledge of 
property law and of local conditions, As has been established, 
all who wish to practice property surveying should be basically 
engineers (and should be equipped with the B.C. E degree or 
equivalent) because of the similarity of the knowledge and tools 
needed for both, and there should be no need for a separate L.S. 
examination and registration law, 

It is most important, however, for all to recognize the 
peculiar nature of property surveying, which demands a special- 
ized knowledge of property law and of local conditions, Because 
of the particular conditions that exist in many states in regard to 
land surveyors, platting laws, recording laws, etc., it is felt 
that each state must work out for itself the most practical 
methods of transition from land surveyor and professional engi- 
neer licenses to the single professional engineer license. 

We envision that in the future it will be imperative that 
engineers be very careful, therefore, in judging their own com- 
petency to practice property surveying, This wil! require a re- 
newed sense of ethics within the profession, but we are strong 
in the belief that without such a proper ethical basis a profession 
cannot exist. 


Re Photogrammetry 


In view of the past controversies regarding the place of 
photogrammetry in topographic surveying and mapping, and in 
engineering, it is felt desirable to repeat here in some detail 
the views of the Task Committee on this matter, 

It is the Committee's judgment that the use of photogram- 
metry involved in making a topographic plan or map, for example, 
is engineering work, However, certain adjunct aerial survey 
services (e,g., obtaining aerial photographs,etc, ) in themselves 
are regarded as non-engineering, The findings of the Task Com- 
mittee regarding photogrammetric activity are simply stated in 
the Interim Report: "The photogrammetric methods of Categor- 
ies I, Il, Ml, and IV are engineering procedures by reason of 
their being operations of an engineering project, e.g., the prep- 
aration of a topographic map." 

Certain difficulties seem to surround this concept of photo- 
¢rammetry as a procedure, for some persons would have the 
— divorced from engineering and become a profession by 
itself, 

It is the view of this Committee that the topographic plan 


or map, aside from its inherent value as an engineering instru- 
ment when completed, is itself a project that is engineered in 
its construction, The basic elements of lineal and angular 
measurements, and the selection of the proper instruments and 
procedures for each of the succession of operations beginning 
with horizontal and vertical control, must be commensurate 
with the purposes of the product, As the concept of measure- 
ment evaluation is essentially the basis of engineering, we hold 
that the topographic plan or map, whether or not produced main- 
ly by means of photogrammetric surveying (or any other survey- 
ing method yet to be devised) rather than traditional ground sur- 
veys, is an engineered accomplishment, 


Furthermore, it should be noted that a topographic plan 


ing and supervision at every stage of the process, It would 
be unwise to entrust the basic mapping of terrain and culture at 
any useful engineering scale to persons lacking a sense of plot- 
ting accuracy and of the implications of map error (and blunder), 

It is well to remember that the use of aerial photographs 

in the surveying and mapping field has brought about the develop- 
ment of the science of photogrammetry, The original service 
offered by private practitioners was almost exclusively that of 
taking aerial photographs (classified as non-engineering) and it 
became common practice to obtain this service through competi- 
tive bidding, Later, when photogrammetric survey operations 
were added, competitive bidding was continued even when highly 
accurate, detailed surveys,and topographic plans and maps were 
a major part of the contract, The continuance of the competi- 
tive bidding practice also can be attributed to the relative new- 
ness of the photogrammetric methods (though European countries 
have utilized the basic principles for many decades), and the 
consequent reluctance of the public and of public bodies to risk 
money on untried procedures, The Committee is confident that 
persons who specialize in photogrammetric surveying procedures 
will welcome a clarification of their status and the recognition 
of their work as professional engineering, and that this should 
ultimately eliminate the practice of competitive bidding from 
this activity. 


Re New Umbrella Term 


The Task Committee believes tha. Categories IJ, Il, and 
IV clearly form the content of the "ear.h-n vasuring" sciences, 
We find, further, that Category I, Land Surveying (cadastral) 
falls into this concept and, as recommended herein, should 
henceforth demand that its practitioners be engineers with 
specialized additional training and background, Thus we find 
that this field may well include geodesy, topography, hydro- 
graphy, photogrammetry, engineering and construction survey- 
ing, property surveying, and the like, 

Heretofore much reliance has been placed on the term 
“surveying and mapping" as an overall designation, although 
the term "cartography" was also used for a few years by Govern 
ment agencies under instructions of the U. S. Civil Service 
Commission, We find that "surveying and mapping" as a desig- 
nation is not only cumbersome, but falls short of conveying the 
proper meaning, The term "cartography" never found full 
acceptance among surveying-mapping practitioners in the United 
States, 

The Task Committee therefore has attempted to find an 
appropriate name for the entire content of these "'earth-measur- 
ing" sciences, a term which would serve to denote the entire 
field of Categories I, I, MI, andIV. To date no agreement has 
been reached on a new umbrella term but the most appropriate 
names seem to be these three: 


1, Survey Engineering, as proposed in an early 
report, meets with favor by many. 

2. Geodetic Engineering, is the name acceptable to 
many others, although its basic weakness as a 
designation for the entire field stems from its 
being already the designation of one of the parts 
of the whole, European practice might be pointed 
to as a precedent for its use, however, 

3, Geometronic Engineering, a term coined by 
Walter S, Dix, A.M., Am. Soc, C, E,, and 
Secretary of A.C.S.M., meets with consider- 
able favor by many persons although it is so 
new and untried that its use in this sense must 
be regarded as highly tentative. 


The Task Committee offers these three terms for con- 
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without advocating any, recommending, however, that 


sideration 
an umbrella designation is needed and should be used in refer- 
ring to the work of the first four categories, Throughout the 


remainder of this report the term surve io be witnt rej general- 
ly used, though such use is intended to be pre judice to 
either of the other terms or to any other p ion 





Re Education 


In the deeper study of surveying and mapping during the 
past year, two significant and pertinent trends have become 
apparent to the Task Committee: 

1, Engineering as a prof is beginning, more than 
ever since its inception 150 years ago, to emerge 
clearly as a scientifically-oriented profession, No 
longer is it based primarily upon the art (the how- 
to-do), but is now assuredly founded on the princi- 
ples of science, Educational institutions are rightly 
showing the way in this emergence of the new con- 
cept of engineering, 

2, Surveying, concurrently, may be losing its place in 
the civil engineering curriculum, probably because: 

a) in the past elementary surveying has been 
taught mainly as an art, or how-to-do course, 
the type of course now being eliminated in 
many schools; and 

b) unfortunately there is now not sufficient time 
available in a 4-year degree program to in- 
clude the variety of subjects currently re- 
quired in advanced surveying and mapping 
courses, 

We find that educational facilities for geodetic surveying 
(Category III) and cartographic (topographic and hydrographic) 
surveying-mapping (Category IV), though recognized widely as 
being engineering, have been neglected in the United States to a 
serious degree, There are only a few engineering schools where 
the work is taught in the undergraduate curriculum despite to- 
day's drastic need for scientific manpower in these two fields 
specifically. Since the educational facilities for housing the 
body of professional knowledge are essential to making a pro- 
fession, we believe that in this instance the lack of sufficient 
courses in surveying-mapping subjects is a serious impairment 
of the profession, 

Perhaps worse off from the educational standpoint is 
property surveying, for preparation therefor is not generally 
regarded as an obligation of the colleges and universities, The 
legal aspects of property surveying are of the greatest import- 
ance, and surely warrant at the least an elective course in a few 
schools, 





We take this occasion to sound a warning that we may 
soon be caught up in a shortage of intellectually competent per- 
sons able to carry on the necessary, even vital, function of ge- 
odesy, photogrammetry, topography-hydrography, and cadastral 
surveying on a professional level, 

We believe that the present usual method of studying 
these important sciences, mainly self study while on in-service 
training assignments, will only result in shrinking the body of 
knowledge, in losing potentially high-caliber persons in the 
field, in stifling research in a vital science, and in lowering the 
stature of a professional field, 

Sepcifically, where should such a body of knowledge be 
housed? Although a few persons would prefer to see the field of 
surveying and mapping splintered from engineering and be given 
afresh start in the colleges of arts and sciences, it seems clear 
that a large majarity of the civil engineering profession would 
much prefer that the engineering schools continue to be identi- 
fied with all of the surveying and mapping sciences, on the 
grounds that in content and method they are most nearly’ engineer - 
ing (as opposed to being simple or basic science), Some educa- 
tors have included the geodetic sciences among the recognized 
engineering sciences, 

The Task Committee believes that the engineering 
schools are the proper place for the study of the surveying and 
mapping, or geodetic sciences, especially in view of the en- 
lightened shift of emphasis now current in these schools through- 
out the nation towards science-oriented curricula, plus the added 
factor of new knowledge of the geoid, The decrease of emphasis 
on the art of surveying in engineering curricula is not at all in- 
imical to this recommendation; in fact, such decrease may be 
the very means of providing time for courses in geodetic, photo- 
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grammetric, cadastral, topographic and other such fie! is, 

Actually the operation, care,and adjustments of survey- 
ing instruments should be handled as the work of technicians 
and we commend the colleges that give specialized training and 
or two-year college programs for such work, However, engi- 
neers’ responsibilities are more properly defined as the plan- 
ning, direction and design of surveying and mapping operations. 

The Committee agrees that the teaching of the highly 
specialized aspects of the survey (geodetic or geometronic) 
engineering field should be restricted to a relatively few uni- 
versities, However, a course in basic surveying should be in- 
cluded in the curricula of all civil engineering colleges to pro- 
vide fundamental concepts of geodetic relations, mensuration 
through the application of surveying techniques, the theory of 
errors, and the advantages, disadvantages,and restriction of 
various methods and techniques used in surveying and mapping 
practice, 


F - Conclusions and Recommendations 





The following conclusions and recommendations are pre- 
sented by the Task Committee for approval and action by the 
Surveying and Mapping Division and for appropriate action by the 
Society's Board of Direction: 

. That the overall definition of the field of surveying 
and mapping comprising six principal categories 
a) land surveying; b) engineering surveying; c) geo- 
detic surveying; d) cartographic surveying; e) aer- 
ial survey services; and f) cartography, all as shown 
in detail in the attached classification chart (Appen- 
dix D) be accepted, and that the difference between 
professional-level duties and technician-level duties 
as proposed in the classification chart be recognized, 
That the first four of the six main categories com- 
prising the overall field of surveying and mapping 
should continue to be regarded as engineering, 
these being land or property surveying, engineering 
surveying, geodetic surveying, and cartographic 
surveying; that these four categories should be con- 
sidered as comprising the field of survey engineer - 
ing (or geodetic engineering, or geometronic engineer- 
ing), which in turn should be regarded as a branch of 
civil engineering; and that all State Registration 
Boards, engineering societies, and similar pro- 
fessional groups should recognize professional - 
level experience in this field as professional engi- 
neering experience, 
That, with regard to education in this field, 

a) All fully accredited civil engineering 


Nn 


w 


curricula should include @aaams _adequate instruction 





in basic surveying 
by qualified personnel. 

b) Some of the engineering schools throughout 

the country should provide an elective 

sequence of surveying and mapping subjects, 

available in the junior and senior years, 

totalling 16 to 20 semester hour credits, 

that would comprise, in effect, a major in 

survey engineering (or geodetic engineering or 

geometronic engineering) within the B,C, E. degree, 

or alternatively, a B.S, degree in such engineering; 

That at least one engineering school should 

offer graduate degree programs in the major 

specialties of the survey engineering field, 

such as: land surveying, geodetic, cartographic, 

and photogrammetric engineering; 


d) That all employers of professional -level 
surveying and mapping personnel be en- 
couraged to assist those schools that are 
willing to establish the educational programs 
listed in (b) and (c) above, by recommend- 
ing promising students for enrollment, by 
offering part-time employment to the stu- 
dents, and by employing graduates of such 
programs, 

4, That at some appropriate time in the future, those 
who wish to engage in the practice of land survey- 
ing and related engineering work should first be 
required to qualify for a professional engineer (P. E.) 
license, and that ultimately the right to practice 





land surveying in any given area would be a moral 
right based on prof e and the 
engineers’ code of ethics, rather than a legal 

right based on separate registration for Jand sur- 
veying; and that all State Registration Boards be 
encouraged by all concerned to move toward the 
goal herein envisioned as rapidly as circumstances 
permit, 

5. That all national, state, and local societies or 
associations of engineers and surveyors be en- 
couraged to cooperate for the purpose of bring- 
ing about as rapidly as may be practicable, the 
ultimate situations contemplated in several of the 
above items. 





eee eeenee 


The Task Committee gratefully acknowledges the great 
assistance given by very many individuals and organizations who 
contributed their views and suggestions during the course Of this 
study and in the formulation of this report, We urge them and 
all who are interested in the profession to work toward the 
furtherance of the report's objectives as a means of strengthen- 
ing the profession in the critical years of the decades just ahead, 


Respectfully submitted, 


Task Committee on Status 
of Surveying and Mapping 
Alfred O. Quinn 
George D, Whitmore 
Brother B. Austin Barry, Chairman 


APPENDIX 
Reference A 
The Report of the Commitice on Land Surveying of the 
National Council of State Boards of Engineering Examiners 
(NCSBEE) dated 1948 reads thus 
Definition of Land Surveying 
It is the opinion of this committee that the profession of land 
surveying comprises the determination of the location of land 
boundaries and land boundary corners; the preparation of 
maps showing the shape and areas of tracts of land into small- 
er tracts; including the layout of roads and streets, and 
rights of way of same, to give access to smaller tracts; and 
the preparation of official plats or maps of said land sub- 
divisions, in compliance with the laws of the states in which 
the work is done. 
The profession of land surveying also includes the prepara- 
tion and interpretation of land descriptions for incorporation 
in deeds, leases and other legal documents, and the applica- 
tion and interpretation of U. S. General Land Office (now the 
Bureau of Land Management) and court decisions, as such 
decisions relate to original surveys and resurveys. 
Land Surveying does not include engineering surveys, such as 
those required for the planning and construction of railroads, 
highways, airports, utility lines and bridges, although the 
determination of the boundaries of the lands to be used for 
such engineering construction and the preparation of the 
legal descriptions of same is land surveying and not engineer- 
ing surveying. 
The surveying necessary for the preparation of a topographic 
map is engineering surveying and not land surveying. 


Reference B 


Resolution #1-52 submitted by Land Surveyors Committee 
(NSPE) 1952 


WHEREAS, it has long been held in this country that surveying is 
a form of engineering; an 





SURVEYING AND MAPPING 


WHEREAS, = profession of surveying itself involves both land 
line surveys and engineering surveys; and 
WHEREAS, ‘@eueaal aeanee responsibility for the 
performance of these functions of the surveyor have 
been a source of doubt and question, often to the 
detriment of those concerned; and 


WHEREAS, A Committee on Land Surveying of the National 
Council of ~ mpd Boards of Engineering Examiners 
has officially p: ble definitions and 
divisions of responsibility in this regard; 


THEREFORE BE IT RESOLVED THAT: 


The Land Surveyors Committee of the National Soci- 
ety of Professional Engineers urge that the Board of 
Trustees of said National Society 


(a) endorse said report of the National Council of 
State Boards of Engineering Examiners, a copy 
of which is hereto attached; 


(b) urge its member State Societies to promote the 
use and adoption of said report by their State 
Registration Boards; and 

(c) combine its influence and prestige with other in- 
terested organizations to promote a uniform, 
high level, surveyors’ registration act throughout 
the states of this country, with a view toward 
qualifying registered surveyors in general for 
membership in the National Society of Profession- 
al Engineers. 





Reference C 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
Surveying and Mapping Division 


Draft of a Resolution submitted by the Executive Committee 
of the Surveying and Mapping Division to the Board of Direc- 
tion of theAmerican Society of Civil Engineers, February 
16, 1952, and passed by the Board of Direction at the New 
Orleans meeting on March 3, 1952. 
WHEREAS: the U.S. Civil Service Commission has decreed, 
in effect that in the operations of the Government's 
. surveying and mapping agencies there is no work 
that can be considered to be engineering; and 


surveying of all types, and particularly surveying 
for the purpose of providing data for the production 
of maps (including geodetic, topographic, hydro- 
graphic, and cadastral surveying, as well as sur- 
veying techniques utilizing photogrammetry and 
electronics) have long been considered to be a 
branch of civil engineering; and 


the Civil Service Commission's order may ultimate- 
ly affect the standing within the engineering profes- 
sion of many engineers outside of government ser- 
vice, including members of the faculties of educa- 
tional institutions, members of private-practice 
organizations, and engineer employees of state, 
county, and principal governments; and 


it is believed that a clear statement on this question 
by the —— leaders of the civil engineering 
prof: is y before any organization 
can hope to challenge successfully the Civil Service 
Commission as to the justice and wisdom of its 
edict; 


NOW THEREFORE BE IT RESOLVED THAT: 


in the opinion of the Board of Direction of the Amer- 
ican Society of Civil Engineers, the , execution, and 
direction of the professional surveying activities that are neces- 
sary for the production of the Government's standard series of 
maps and charts, as well as similar work elsewhere, are pro- 
fessional engineering; and that the public interests which are de- 
pendent on the quality, consistency, and economy of such work 
will be best served if it is directed and performed, as much as 


WHEREAS: 


WHEREAS: 


WHEREAS: 








WHEREAS, there necessarily exists a close relationship bet 
the professions of surveying and engineering; and 


possible, by professional engineers having appropriate qualifica- 
tions. 
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Reference D 








>th land CLASSIFICATION CHART FOR SURVEYING AND MAPPING 
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Photogrammetric Computer 
rw and Maps* Engineer 
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e It . 
ons and C. Public Lands Surveys Draftsman 2. Mapping Surveys ots Sereager ‘Tapeomen 
D. Surveys for Plans and Plats* Tapeman a. Ground-Survey M Rodman 
x — (Building Site Rodman b. Photogrammetric M Geodetic —— Stereo-Plotter 
aap 3. Field-Edit Surveys of Photo- Operator 
nal Soci- 2. Tax Maps grammetric Compilations Observer 
Board of lL, Engineering Surveys (for Design and C. Hydrographic Surveys** Recorder 
Construction) 1, Soundings: fathometer, hand- 
lead, sound le Computer 
- A. Design Data Surveys (including Survey Engineer Instrumentman ng po! Draftsman 
cil of Route Surveys)* re 2. Sounding Fixes: three-point, 
a copy euputes electronic Leadsman 
1, Control, Horizontal and ot 
Vertical Draftsman 3, Wire-Drag Surveys 
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activities, by reason of special training, are properly considered technicians, e.g., 
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y ultimate- 3 
ig profes- 
nent ser- Definition of Professional Positions Survey Engineer (Control) plans, performs, or supervises 
f educa- As a guide to the terms used for designating the several surveys and computations of horizontal and vertical measurements 
actice professional positions in the preceding outline, it is thought advis- involving complex network adjustments, etc. 
able here to include certain definitions, These accord generally Topographic Engineer plans, performs, or supervises the 
state, with the accepted definitions given in the ASCE Manual No, 34, construction of topographic maps of any scale, contour interval, 
Definitions of Surveying, Mapping, and Related Terms” 1954, or accuracy specification, including all surveying procedures and 
but are altered somewhat to describe more clearly the particular calculations required for such map construction; determines when 
8 question job function envisioned in this outline. and whether ground or photogrammetric surveys or various 
neering Land or Property Surveyor determines location of land combinations thereof shall be used. 
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e precise leveling, and astronomic observations, such surveys established stan: = 
ire pro- being of a magnitude that the required accuracy and precision can The titles mathematician, electronic engineer, geogr 
vh are de- be obtained only through processes that involve figure and size of geophysicist, etc., are not defined here specifically, since yom 
k the earth, are primarily titles of persons in allied professions whose work 
ch a only incidentally is in the field of surveying and mapping. 
much as 














Geodimeter Surveying for 
California Highways 


By JAMES D. CARTER 


DIVISION OF HIGHWAYS, CALIFORNIA 


N SEPTEMBER 1957, the Aerial Sur- 
| veys department of the California Divi- 
sion of Highways, under the direction of L. 
L. Funk, purchased a Model 3 Geodimeter. 
The basic function of this instrument would 
be to establish primary control monuments 
in the areas of proposed highway locations 
with sufficient density and convenience to 
be useful, not only to the photogrammetric 
mapping contractor, but also to the stakeout 
and construction parties. 

California is a large State, and runs the 
gamut of topographic and climatic condi- 
tions. For this reason, the Division of Hich- 
ways is decentralized into eleven separate 
districts, each with its own survey depart- 
ment. As would be expected, the problems 
and techniques vary with each district. It 
was, therefore, decided to limit the Geodi- 
meter party to two men, whose functions 
would be to operate the instrument; train 
the reflector attendants, who would be re- 
cruited from the local survey parties; and 
advise the districts in matters pertaining to 
the Geodimeter. Each district would do 
the reconnaissance, measure the horizontal 
angles, and complete all computations after 
the Geodimeter distances were furnished. 

At first this system had definite disad- 
vantages, because each district in turn had 
to become acquainted, on the job, with the 
instrument and to develop a method of 
handling manpower, equipment, terrain, 
and climatic problems in a minimum of 
time, as the Geodimeter usually has a 
“waiting list.” 

Since we have worked in all but two of 
the districts, the experimental phase is now 
nearing an end, with the result that we have 
a large number of men throughout the State 


Presented at the 18th Annual Meeting of the 
American Congress on Surveying and Mapping, 
Washington, D. C., March 24—26, 1958. 


who are competent in one or more phases 
of Geodimeter surveying. 
METHODS 

At present two basic figures are standard. 
That of a traverse, with side-shots where 
necessary, which originates and closes upon 
Coast and Geodetic control; and polar sur- 
veying, where the Geodimeter occupies a 
single station and observes radial lines. The 
vertical angles, for slope reduction, and oc- 
casionally the horizontal angles, are meas- 
ured coincident with the Geodimeter ob:er- 
vation, using the reflectors as targets. The 
reflectors will yield a sharp image, with no 
halo, at fifteen or more miles when illumi- 
nated by a five-cell flashlight at the theodo- 
lite. 

The survey is usually planned so that the 
instrument is observing on one reflector 
while the other two are being relocated. 
This results in a maximum use of observing 
time, because the Geodimeter can immedi- 
ately be centered on the next reflector and 
another measurement started. Often sev- 
eral stations along the traverse can be ob- 
served in this manner. 

In polar surveying, the measurement 
process can be carried out without interrup- 
tion until all points have been observed; the 
only exception being when all the reflectors 
are required to be at the end of a very long 
line. Each line will require from thirty 
minutes to one hour of observing time. 
Setup and travel time will vary with the 
difficulty of the terrain. 

3ecause many of our traverses are located 
along major highways, and some points are 
in median strips, we were concerned that 
background lights would be a_ problem. 
Due to the narrow acceetance angle of the 
Geodimeter, however, this happens rarely, 
and is often rectified merely by changing 
the height of the reflector tripod. We have 
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traversed under neon signs, between street 
lamps, and over cities with no difficulty. 
The only exception to this is the condition 
where the line of sight falls for a consider- 
able distance along the shoulder of a busy 
highway when a dense smog condition ex- 
ists. The oncoming headlights will then 
have a halo around them, which may cause 
a temporary interference. 

A typical traverse will run about twenty 
miles, with monuments placed at one- to 
four-mile intervals along the proposed route. 

ACCURACY 

Before discussing accuracy, it should be 
explained that this instrument produces an 
error of a type not previously encountered 
in surveying. The error has proved to be 
accidental, nonsystematic, and not propor- 
tional to the distance measured. Such an 
instrument should be evaluated not only on 
the basis of what the average or “working” 
error will be, but also as to what extremes 
can be expected. 

We have determined that our Geodimeter 
has a mean error of approximately plus or 
minus 0.2 foot, and may vary from zero to 
a maximum error, under extremely adverse 
conditions, of 0.5 foot. An instrumental 
error as large as one foot is a practical im- 
possibility. 

The observing procedure affords a check 
while the measurement is in progress, there- 
fore, any possible malfunction is immedi- 
ately detected. An additional check on the 
all-important last four digits of the distance 
is provided during the final computation, 
and tends to eliminate arithmetic blunders. 
It is interesting to note that such blunders 
would produce only very large even errors, 
such as 200 meters exactly, or 4,000 meters 
exactly. Such errors are easily detected and 
corrected during the traverse computation, 
thus making it unnecessary to return to the 


field. 


RESULTS 
The error of closure will depend to a 
large extent upon the quality of the control 
ties. Our closures have varied between 
1:25,000 and 1:60,000 when based en sec- 
ondary scheme quadrangles of the Coast 


and Geodetic Survey, and about 1: 100,000 
when observing across a main scheme net. 

A recent 25-mile traverse, with nine sta- 
tions in the main scheme, was checked by 
a two-line measurement between the end 
points. The resulting error of closure was 
1:250,000, which indicates the lack of a 
systematic error and the high degree of de- 
pendability, as this traverse ran through 
rough terrain, with strong, cold winds, oc- 
casional rain, and differences of elevation 
up to several thousand feet. The air was 
quite turbulent and large differences of tem- 
perature existed along the lines. 

We have now used the Geodimeter con- 
tinuously for seven months of winter, under 
a wide range of conditions. Approximately 
200 lines have been measured, covering a 
total distance in excess of 600 miles. The 
minimum line was 1,200 feet long, and the 
maximum distance observed has been 17 
miles, against a light ground haze and a full 
moon. Lines of eight miles have been meas- 
ured in a light rain and lines two to four 
miles in length have been measured in very 
heavy downpours. 

On several occasions, measurements have 
been made through brush and trees that we 
were not aware of until later; enough light 
had filtered between the leaves to operate 
the instrument. High winds have not been 
a problem. The Geodimeter operated suc- 
cessfully throughout one night during which 
a house trailer was blown from a nearby 
road, causing the road to be closed to truck 
traffic. 

COSTS 

A cost comparison is difficult because of 
the variations in methods and equipment in 
each district, and also because we are at- 
tempting to compare first-order work against 
the expense of second- and third-order sur- 
veys, on an even basis. In level, unob- 
structed terrain, the savings will be from 
thirty to fifty percent and in rough, moun- 
tainous terrain, the savings will be much 
higher. A conservative estimate of savings 
to the Division of Highways, based on rea- 


sonably continuous use, should be over 
$100,000 per year. 
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Other than replacing a projector lamp 
occasionally, maintenance costs have been 
negligible, and probably will continue to be 
so. The instrument has been subjected to 
rather rough handling, even dropped, with 
no apparent effect. 

CONCLUSION 

The various district survey departments 
appear to be more than satisfied with the 
quantity and quality of the work accom- 
plished. Their technical horizons have been 
considerably broadened. They can now 
correct or bypass the lowland survey points 
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found to be of dubious quality, to which 
they were formerly restricted, and can now 
easily carry their traverses into, or even 
beyond, mountains, if necessary, to utilize 
the best control available. Lakes and nar- 
row canyons, where triangulation has been 
awkward, are no longer a problem. The 
tedious and time-consuming adjustment of 
quadrilaterals has been eliminated, side- 
shots can be trusted to a high degree, and 
the traverse always closes. The Geodimete 
has proved itself to be a highly practical and 
unusually dependable tool. 


@e 


New Deep in Lake Superior 


The U. S. Lake Survey hydrographic party 
aboard the Motorship Williams has discovered 
a new low spot in the bottom of Lake Superior. 
This newly discovered deep is about three- 
fourths of a mile wide, with bottom depths 
of 600 and 800 feet on either side. It is 


Easier, faster, 
more accurate mapping with... 


located in United States waters and is off the 
Marquette-Munising area of Michigan, in Lat. 
16° 54” 45” N., and Long. 86° 36’ 15” W. 
The position of the deep was fixed by means of 
Shoran electronic positioning equipment. Maxi- 
mum recorded depth is 1333 feet. 
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Built-in fluorescent lighting 
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New dotting microscope 
New head construction 
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The Tape Comparator at the University 
of California 


By FRANCIS H. MOFFITT 


ASSOCIATE PROFESSOR OF CIVIL ENGINEERING 


“THE Physical Standards Laboratory of 

the University of California has de- 
veloped instrumentation and techniques for 
the comparison of tapes used in engineering 
and surveying against a pair of secondary 
standards. With the tape comparator, the 
Standards Laboratory can prepare a report 
on a tape sent in for comparison according 
to the following types of comparison. 


1. Determine the distance to the nearest 
0.001 foot between the 0- and 100-ft. gradua- 
tions of a 100-ft. tape when supported 
throughout its entire length, at 68° F., and 
under the tension, or pull, requested by the 
user. 

2. Determine the tension to the nearest 4 
pound required to make the horizontal dis- 
tance between the 0- and 100-ft. graduations 
of a 100-ft. tape measure 100.000 feet when 
supported throughout its entire length, at 
68° F. An exception to this type of compari- 
son is where the tape is inherently long and 
where less than 5 pounds is required to make 
the tape measure 100.000 ft. 

3. Determine the distance to the nearest 0.001 
ft. between the 0- and 100-ft. graduations of 
a 100-ft. tape when supported at the two ends 
only, at 68° F., and under the tension, ot 
pull, requested by the user. 

+. Determine the distance to the nearest 0.001 
ft. between the 0- and 100-ft. graduations of 
a 100-ft. tape when supported at two ends 
and at any other additional supports specified 
by the user, at 68° F., 
quested by the user. 


and under tension re- 


5. Determine the tension to the nearest 4 
pound required to make the distance between 
the 0- and 100-ft. graduations of a 100-ft. 
tape measure 100.000 feet when supported 
at the two ends only, at 68° F. An exception 
to this type of comparison is where the tape 
is inherently long and where the tension is 
so small as to cause more than 3 feet of sag 
at the midpoint of the tape. 

6. Determine the tension to the nearest “4 
pound required to make the distance between 
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the 0- and 100-ft. graduations of a 100-ft. 
tape measure 100.000 feet when supported at 
the two ends and at any other additional sup- 
port specified by the user, at 68° F. An ex- 
ception to this type of comparison is where 
the tape is inherently long and where less 
than 5 pounds is required to make the tape 
so supported measure 100.000 feet. 

7. Determine the distance to the nearest 0.001 
ft. between the 0- and 100-ft. graduations and 
between the 100- and 200-ft. graduations of 
a 200-ft. tape when supported throughout its 
entire length, at 68° F., and under the ten- 
sion requested by the user. 

8. Determine the distance to the nearest 0.001 
ft. between the 0- and 100-ft. graduations and 
between the 100- and 200-ft. graduations of 
a 200-ft. tape when supported at the 0-, 100-, 
and 200-ft. marks, at 68° F., 


tension requested by the user. 


and under the 


9. Determine the distance to the nearest 0.001 
ft. between the 0- and 100-ft. graduations and 
between the 100- and 200-ft. graduations of 
a 200-ft. tape when supported at the 0-, 100-, 
and 200-ft. marks and at any additional sup- 
ports specified by the user, at 68° F., and 
under tension requested by the user. 

10. Determine the distance to the nearest 
0.001 ft. between any multiple 100-ft. length 
graduations of 300-, 400-, or 500-ft. tapes 
under any condition of support (supported 
throughout or supported at specified points 
including the 100-ft. points), at 68° F., and 
under the tension requested by the user. 


It should be noted that, for any tape 
other than a 100-ft. tape, the Standards 
Laboratory will not determine the tension 
necessary to make a given tape measure a 
specified length under given conditions of 
support. This type of comparison is out- 
side the physical capacity of the tape com- 
parator. However, the tension may be 
computed by the user or owner of the tape 
to a fairly high degree of accuracy or re- 
liability by the well-known tape correction 
found in textbooks on surveying. 








FIGURE 


The secondary standards used in the com- 
parator are two specially manufactured and 
specially graduated steel tapes, one prepared 
by the Keuffel and Esser Company and the 
other by the Lufkin Rule Company. They 
are graduated at the O-, 50-, and 100-ft. 
marks only. The graduations are 0.003 
inch wide. 

The Keuffel and Esser Tape No. 820, 
which carries the National Bureau of Stand- 
ards No. 10984, is used first in the com- 
parator, supported throughout on a hori- 
zontal flat surface, vibrated by a motor to 
relieve any friction, and under a tension of 
22 pounds at 68° F. The microscopes of 
the comparator are set on the 0- and 100-ft. 
marks, placing the crosshairs 100.0006 
+ 0.0003 feet apart. 

The Lufkin Tape No. 2066, which car- 
ries the National Bureau of Standards No. 
10983, is then placed in the comparator, 
supported throughout on a horizontal flat 
surface, vibrated by a motor to relieve any 
friction, and under a tension of 22 pounds 
at 68° F. The microscopes are moved to 
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1. 


the 0- and 100-ft. marks, and the travel of 
the microscopes is recorded to the nearest 
6.0001 ft. Applying the net change in the 
spacing of the microscopes to the original 
spacing of 100.0006 feet gives the new spac- 
ing which should compare with that certified 
by the National Bureau of Standards, 
namely, 100.0011 +0.0003 feet. In this 
manner, the Standards Laboratory is able 
to determine any growth of the metal of 
either or both tapes, unless, however, they 
are both growing at the same rate and in 
the same direction. 

Finally, the tape to be compared is placed 
in the comparator under the desired 
method of support and tension, and the 
travel of the microscopes is recorded. The 
net travel is applied to the 100.0011-ft. 
spacing of the microscopes to give the re- 
sults necessary for the tape report. 

The accompanying photographs show 
some of the features of the comparator. 
Figure 1 shows an over-all view with the 
left microscope and tension system in the 
foreground, and the trough which supports 
the tape in the supported-throughout con- 
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FicureE 2. 


dition. The trough is removed and the 
trough brackets are swung up and out of 
the way when the tape is to be suspended 
between the two ends only. Figure 2 shows 
a closeup of the left microscope system and 
the tension system. Figures 3 and 4 show 
closeups of the right microscope system, to- 
gether with the wall bracket which holds 
the tape and allows for its movement un- 
der the microscope. In Figure 3, a tape is 


m1 
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being supported throughout its length on 
the trough. In Figure 4, the tape is sup- 
ported at the two ends only. 

When a person wishes to have a compari- 
son made on his tape by the University of 
California’s Physical Standards Laboratory, 
he must follow the procedure outlined be- 
low. 


1. Write to the Institute of Engineering Re- 
search, University of California, Berkeley 4, 
California, attention of Mr. Harry Sylvis, 
stating that he desires a tape (give its length 
compared. He must state specifically what 
type or types of comparisons are to be made. 
These are outlined above. 

2. The Institute of Engineering Research will 
forward forms to be completed, together with 
a statement of cost and request for full pay- 
ment for the comparison. 

3. Send the completed forms, the payment, 
and the tape, or tapes, to the Institute of 
Engineering Research. 

+. Upon receipt of these items, the Physical 
Standards Laboratory will perform the tape 
comparisons. 

5. The Institute of Engineering Research will 
then return the tape, together with the re- 
port on the tape. 


Unless the sender is specific as to what 
type of comparison is desired, the Institute 
of Engineering Research must then write a 
letter asking for more information before 





Figure 3. 
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the fee can be established, thus delaying the 
comparison. 

Fees for comparing tapes in the Univer- 
sity of California’s Physical Standards Labo- 
ratory are compatible with those charged 
by the National Bureau of Standards. It is 
very difficult to set any standard fee for a 
given type of comparison, because the user 
may wish to have more than one tape com- 
pared or more than one type of comparison 
made. This would affect the base fee in a 
way which can be determined only when 
the Standards Laboratory knows what com- 
parisons are to be made. Consequently, a 
person desiring a fee quotation should write 
to the Institute of Engineering Research, 
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stating the information regarding” his tape 
or tapes. 

The time lapse between receipt of a tape 
by the Standards Laboratory and its return 
to the owner varies from one to three weeks. 
If the occasion arises, the owner may bring 
the tape directly to the Standards Labora- 
tory, located in Cory Hall on the Berkeley 
Campus, complete the necessary forms, pay 
the fees, and have a tape compared in a 
matter of a few days, depending on work- 
load conditions in the laboratory at the time. 

Anyone desiring additional information 
on the tape comparator should direct in- 
quiry to Mr. Sylvis, in care of the Institute 
of Engineering Research. 
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“How to Secure the Services of a 
Land Surveyor” 


The Massachusetts Association of Land Sur- 
veyors and Civil Engineers has published, and 
is distributing through its five regional asso- 
ciations, a small pamphlet bearing the title 
“How to Secure the Services of a Land Sur- 
veyor.” This pamphlet, published and distrib- 
uted as a public service, covers, in question- 
and-answer form, the following topics—How 


do I choose a surveyor?, How much will a 
survey cost?, What will a land surveyor do for 
me?, How do I authorize a survey?, Defini- 
tions of types of surveys, and Surveyor-Client 
relations. This little publication should do 
much to improve the relationships between 
property holders and surveyors and to smooth 
the paths trod by both groups. 
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Maps of Distinction 


By WALTER W. RISTOW 


MAP DIVISION, LIBRARY OF CONGRESS 


Eprror’s Nore.—Dr. Walter W. Ristow, 
whose interesting analysis of SURVEYING AND 
Mappinco’s Distinctive Recent Maps feature 
follows, has served the American Congress on 
Surveying and Mapping for many years, both 
ably and faithfully. As set forth in this article, 
he has contributed the Distinctive Recent Maps 
He has also 
short items, as 
well as a major paper, “Journalistic Cartog- 
raphy,” (See SuRvEYING AND Mappinec, Octo- 
ber—December 1957, Vol. XVII, No. 4, pages 
369-390.) ACSM and its Journal are indebted 
to Dr. Ristow interest and the 
many, many hours spent in preparing copy for 
SURVEYING AND MapPINc. 


feature for ten consecutive years. 


contributed many interesting 


for his great 


POPULAR BRAND of distilled spirits 
was promoted several years ago, in a 
series of magazine advertisements featuring 
“Men of Distinction.” Such famed person- 
ages as Carveth Wells, Hassoldt Davis, and 
Sir Hubert Wilkins were pictured, in ap- 
propriate dress and surroundings, expertly 
raising a tall glass filled with a clear golden 
liquid. Almost invariably included in the 
display was an attractive map or globe. 
The captive viewer was left to ponder the 
question of whether the man magnani- 
mously shared his fame with the map, or if 
the latter reflected added 
distinguished one. 


luster on the 
As a cartophile of long 
standing, I prefer to accept the second 
premise for, over the centuries, maps and 
globes have achieved a measure of dis- 
tinction in their own right. 

Using maps as symbols of learning and 
prestige is not a recent development. Many 
artists have recognized the value of carto- 
graphic props and have incorporated into 
their paintings representations of globes and 
maps. Johannes Vermeer, seventeenth cen- 
tury Dutch painter, showed an exceptional 
interest in cartography by including a map 
or globe in at least ten of his canvasses. 
Pieter de Hoch and Nicolaes Maes, of the 
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same period, also portrayed maps in some 
of their works. Maps and a globe occupy 
prominent positions in Edward Savage’s 
large painting of “The Washington Family” 
at the National Gallery of Art in Wash- 
ington, D. C. Such modern artists as Co- 
varrubias, Dali, and Rivera have also made 
effective use of maps in certain of their 
paintings. 

Maps, globes, and surveying instruments 
likewise add a tone of distinction to the 
portraits of many seventeenth and eight- 
eenth century explorers, navigators, and 
mapmakers. A likeness of the great Ger- 
ardus Mercator, surrounded by tools of 
the mapmaker’s trade, serves appropriately 
as a frontispiece in the first Mercator Atlas, 
published in 1595. Late 
atlas illustration of 


editions of the 
Mercator 
seated with his associate and successor Jo- 
docus Hondius, at a table upon the surface 


feature an 


of which there is an assortment of carto- 
graphic instruments, maps, and globes. 
But, I am wandering from my subject. 
The point I wish to make is simply that 
maps—at least the best of them—can stand 
Like the VIP’s in the 


among 


on their own merits. 
them 
various reasons, be selected as “distinctive” 


liquor ads, some may, for 


within the family of maps. Over a period 
of years a representative group of such car- 
tographic VIM’s (i.e. Very Important 
Maps) have been introduced to readers of 
this Journal under the heading, Distinctive 
Recent Maps. 

The first selections made by this contribu- 
tor were published in the October—-Decem- 
ber 1948 issue of SURVEYING AND MapPING. 
It seems appropriate, therefore, after ten 
years of contributions, to review and an- 
alyze the maps which have been described 
in this cartographic “Who’s Who,” and to 
note some of the criteria and considerations 
observed in. selecting them. 

Originator of the Distinctive 


Recent 
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Maps feature is Dr. John K. Wright, dis- 
tinguished student of geography and car- 
tography, and former Director of the Amer- 
ican Geographical Society of New York. 
Dr. Wright’s first selection of seven maps 
was published in the January 1945 issue 
of this Journal. In introducing the new 
department the Editor noted that “Survey- 
ING AND MappInc is grateful to Dr. Wright 
for volunteering to contribute regularly in- 
formation on recent map contributions.” 

For the succeeding two years, Wright did 
“contribute regularly” and some six or 
seven Distictive Recent Maps appeared in 
every issue except that of October—Decem- 
ber 1946, which was largely devoted to a 
Directory of ACSM members. Because of 
increased professional and administrative 
responsibilities, Dr. Wright found it neces- 
sary to discontinue his contributions with 
the selections published in the July-Decem- 
ber 1947 number of SurvEyING AND Map- 
PING. 

An invitation from the Chairman of the 
Publications Committee, to assume respon- 
sibility for Distinctive Recent Maps was 
naively accepted by the writer shortly there- 
after, and his first maps were described in 
the Journal’s October-December 1948 num- 
ber. With two exceptions (the October— 
December issues for 1949 and 1950) sub- 
sequent issues of SURVEYING AND MAPPING 
have included selections. To date some 800 
maps have been described, an average of 
20 per issue. 

Selections are made from the maps regu- 
larly acquired by the Library of Congress 
Map Division. During the past decade the 
Library’s annual receipts of new carto- 
graphic publications have averaged over 
40,000 maps. Every month some 3,500 
items are added to the collections of the 
Library.* 

To select 20 distinctive items from among 
the 10,000 maps acquired each quarter is, 
obviously, no simple task. The Editor and 
Publications Committee Chairman having 


* Annual reports on Map Division acquisitions 
are published each year in the August issue of 
the Library of Congress Quarterly Journal of 
Current Acquisitions, available from the Super- 
intendent of Documents, Government Printing 
Office 
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prescribed no selection standards, the deci- 
sion on what maps to list and which to ex- 
clude has been the sole responsibility of the 
writer. Inevitably his interests, prejudices, 
and preferences are reflected in the choices 
that have been made. 

It must be confessed that no ironclad 
rules have been observed. A sincere at- 
tempt has been made to list those maps 
which, in his opinion, might interest the 
greatest number of readers of SuRVEYING 
AND Mappinc. That this goal has been 
achieved, in part at least, is evident from 
the number of requests received from cor- 
respondents desiring additional data on 
how to obtain specific items described in 
Distinctive Recent Maps. Publishers, ap- 
parently assured that this feature is read, 
frequently send in new maps for possible 
inclusion in the quarterly list. 

Several categories or types of maps are, 
with some exceptions, automatically elim- 
inated. They include new sheets of stand- 
ard large or medium scale topographic, 
hydrographic, or aeronautical map or chart 
series published in this country or abroad. 
Interesting new series, or distinctive indi- 
vidual sheets (e.g. some of the shaded re- 
lief quadrangles of the U. S. Geological 
Survey, or special sheets of the British Ord- 
nance Survey issued for use by tourists) are 
however, described. 

Maps printed in limited blue print or 
blue line print editions (e.g. the maps pre- 
pared for oil prospecting and development 
purposes by several mapmakers in western 
and southwestern United States) are also 
not considered. Road maps distributed 
through gasoline service stations are not 
customarily described. An automobile tour- 
ing map featuring a new technique or 
method of presenting information might, 
however, be included. 

Because their interest is limited to a 
rather small percentage of the ACSM mem- 
bership, city maps or plans are only rarely 
listed. Exceptions may be made to call at- 
tention to such items as the new series of 
city and vicinity maps published by the 
Geological Survey, a particularly interest- 
ing or attractive plan of some major city 
of the world, a facsimile of a historic map, 
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or the presentation of land use, zoning, 
economic planning, traffic flow, or other 
special subject data. 

Having reported what Distinctive Recent 
Maps do not include, let us now examine 
the 800-odd maps described over the past 
decade to ascertain the characteristics of 
those which have been selected. As might 
be expected in an American journal, maps 
of the United States and its major divisions 
rank high, constituting approximately 15 
percent of the total. About the same num- 
ber were selected for individual States, 
cities, and territorial possessions. These 
two groups combined accounted for 30 per- 
cent of the “distinctives.” Maps of Green- 
land, Canada, and North America bring the 
total for this continent (excluding Mexico 
and Central America) to 35 percent of the 
total. 

The relatively low cartographic produc- 
tion, as well as the secondary significance of 
Latin America in post-World War II inter- 
national politics, are reflected in the small 
percentage (about 5 percent) of maps de- 
scribed for the western hemisphere coun- 
tries ‘south of the border.” Similar factors 
explain the figure of only 3 percent for the 
Australia-Oceania region. 

Europe, with its long-established com- 
mercial and official mapping organizations, 
and its continuing importance in the “cold 
war” contributed approximately 20 percent 
of the maps selected. Five percent of the 
selectees are for the Middle East, an indi- 
cation of the interest in that troubled area 
in recent years. Restrictions on export of 
maps from “Iron Curtain” countries lim- 
ited descriptions of maps of the U. S. S. R. 
and her satellites to but 2 percent of the 
total number. 

The growing importance of Africa in 
world affairs is apparent in the number of 
maps (10 percent) of that continent or its 
parts. It should be pointed out that many 
of the maps for this area are still produced 
in Europe or under the supervision of Eu- 
ropean surveyors and cartographers. 

Export restrictions, internal problems, 
and publication in lanquages unfamiliar 
to most readers of SURVEYING AND Map- 
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PING are contributory factors in the low 
percentage (seven) of Asian maps listed. 
A renewed interest in Antarctica, related to 
activities of the International Geophysical 
Year, resulted in one percent of the selec- 
tions representing that ice-covered region. 
Eight percent of the maps described cov- 
ered the entire world. 

From the viewpoint of subject, approxi- 
mately 12 percent of the selections were 
the general reference type map, which in 
some instances combined generalized relief 
with such customary cultural information 
as boundaries, towns and cities, and trans- 
portation and communications networks. 
A great variety of distributional and subject 
data are covered in the remaining 88 per- 
cent. Under the general heading of “physi- 
cal” were described maps featuring topog- 
raphy and relief, geology, weather and cli- 
mate, soils, vegetation and forests, mines 
and minerals, and oil and gas. This group 
accounted for 35 percent of the total. 

Economic, agricultural, industrial, and 
transportation and communications maps 
comprise 28 percent. Cultural and social 
subjects include maps on archaeology, lan- 
guages, races, religions, population, dis- 
eases, Indians, folklore, and history, as well 
as for such recreational interests as art, 
literature, stamps, treasure, and touring. 
Some 25 percent of the choices were in this 
group. 

This rather brief analysis points up the 
fact that maps, like people, may achieve 
distinction and make contributions in many 
and varied ways. To the market research 
specialist a trading area map is distinctive, 
while the oil prospector desires maps show- 
ing land ownership and subsurface struc- 
ture. The gas station road map is indis- 
pensable to the motorist and the air pilot 
navigates with aeronautical charts. Disease 
maps aid the public health worker and the 
farmer makes effective use of soil, vegeta- 
tion, and irrigation maps. Highway engi- 
neers, regional planners, and real estate de- 
velopers must have detailed large scale 
topographic maps, while the census enu- 
merator is guided by accurate street plans 
in urban and suburban areas. In short, the 
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most useful map is one which provides the 
best and most complete information for 
solving the specific problem in hand. 
Notwithstanding, some maps do stand 
out as significant from among the volume 
of cartographic output. The world may 
be effectively portrayed on a novel and 
interesting projection, new techniques for 
representing relief may be featured, popula- 
tion distribution may be shown for a coun- 
try not previously so mapped, or newly 





SURVEYING AND MAPPING 


recognized or established boundaries are 
delimited. A popular tourist region might 
be attractively portrayed on a pictorial map, 
a rare historical work may be republished 
in facsimile, and the results of months or 
years of careful surveys are presented on a 
new geological or mineral map. For some 
such contribution to geographic knowledge, 
or cartographic execution, a map is ad- 
mitted to the exclusive columns of Distinc- 
tive Recent Maps. 


Cromwell Current 


A new “river in the sea” has been mapped 
by scientists of the University of California’s 
Scripps Institution of Oceanography and the 
U. S. Fish and Wildlife Service’s Pacific Ocean 
Fishery Investigations. Unlike the well-known 
surface currents that appear on maps of the 
oceans, this is a subsurface current. Measure- 
ments show that it is as strong as a thousand 
Mississippi Rivers and as swift as the Gulf 
Stream. It flows eastward along the equator 
for at least 3,500 miles. 

Under the auspices of the National Academy 
of Science’s IGY Committee, the research ves- 
sels Horizon of the Scripps Institution and Hugh 
M. Smith of the Pacific Oceanic Fishery Investi- 
gations recently spent almost two months at the 
equator. The cruise was called the Dolphin 
Expedition. At the intersection of longitude 
140° West with the equator the ships spent 
twenty-two days measuring the currents from 
the surface to a depth of more than 3,000 feet. 

Only a hundred feet beneath the west-flowing 
South Equatorial Current at the surface, Dol- 
phin Expedition located and measured the east- 
flowing undercurrent. 

The very existence of the undercurrent has 
been known for only a few years. A U. S. Fish 
and Wildlife Service vessel studying long-line 
fishing discovered it. This technique of fishing, 
originated by the Japanese, requires that a series 
of fishing lines be attached to a rope several 
miles long which is supported near the surface 
by buoys. When the research vessel put out its 
line at the equator, it found that the line did 


not move westward with the surface current, 
as expected, but at high speed in exactly the 
opposite direc tion. 

In 1952, Townsend Cromwell, then with the 
Fish and Wildlife Service, located the current 
at the equator and longitude 150° West. In 
1955, the Scripps Institution’s Eastropic Expe- 
dition made a few measurements. But until 
Dolphin Expedition it was not known how far 


east the current extends, how deep it is, how 


wide it is, or how fast it flows. Dolphin Expe- 
dition answered these questions. It extends 
east to the Galapagos Islands; its core lies about 
300 feet beneath the surface, becoming shal- 
lower toward the east; it is about 250 miles 
wide; and its speed is about three knots. 
Townsend Cromwell was killed in an airplane 
crash in Mexico on his way to join another 
Scripps expedition just three days after the Dol- 
phin Expedition completed its measurements of 
the current he discovered. Fellow oceanogra- 
phers at Scripps hope that the under current 
will be called the Cromwell Current in his 
memory. This would follow the precedent of 
the great north-flowing current off western South 
America, which is often called the Humboldt 
Current after its discoverer, the German scien- 
1769-1859), and 
the inshore countercurrent off California which 
is called the Davidson Current after George 
Davidson 


tist Alexander von Humboldt 


1825-1911), who as a member of 
the U. S. Coast and Geodetic Survey took part 
in the coastal survey of California. 
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Members are requested to send in surveying and mapping news items for publication in 
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CURRENT SURVEYING AND MAPPING LITERATURE 


MAGAZINE 


General Interest 


MopERN TECHNIQUES OF GEODETIC AND Topo- 
GRAPHIC SuRVEYING. B. P. Lambert. The Aus- 
tralian Surveyor, Vol. 17, No. 1, March 1958. 
Nontechnical but well organized and well pre- 
sented. 


CENTENARY OF SYDNEY OBSERVATORY, May 
1958. H. C. Nightingale. The Australian Sur- 
veyor, Vol. 17, No. 2, June 1958. (History of the 
observatory from the planning stages to the 
present. 


NortH Caro.ina Society oF ENGINEERS, D1- 
RECTORY OF MEMBERSHIP. Included in North 
Carolina Engineer, Vol. 14, No. 4, July 1958. 
Includes directories of professional societies, 
engineers’ clubs, and state boards. ) 


UBERSICHT DER LITERATUR FUR VERMESSUNGS- 
WESEN UND KULTURTECHNIK DES JAHRES 1957 
miT EINZELNEN NACHTRAGEN AUS FRUHEREN 
Jauren. Zeitschrift fur Vermesungswesen. 83 
Jahrgang, Heft 8, August 1958. (Bibliography of 
literature on surveying, mapping, and related sub- 
jects published during 1957 with extracts from 
previous years. Foreword and other introductory 
material in German. Titles in languages of ori- 
gin. ) 


Cartography 


ConTEMPORARY CARTOGRAPHY; CUMBERLAND 
County Councit. K. W. Glover. Cartography, 
Vol. 2, No. 2, September 1957. (Discusses part 
played by topographic mapping in town plan- 
ning. ) 

Appress By Proressor SCHERMERHORN. Dr. 
Ing. W. Schermerhorn. Cartography (Journal of 
the Australian Institute of Cartographers, Kelvin 
Hall, 55 Collins Place, Melbourne, Victoria), Vol. 
2, No. 2, September 1957. (Address on relation 
of photogrammetry to cartography given at joint 
meeting of Institute of Cartography and Institute 
of Surveyors at the University of Technology, 
Sydney, 30 August 1957.) 


CARTOGRAPHY AND THE DEVELOPMENT OF 
Puoto-LirHocraPHy. B. E. Goodrick. Cartog- 
raphy, Vol. 2, No. 2, September 1957. (Reviews 


ARTICLES 


history of reproduction processes through photo- 
lithography to modern offset methods. ) 


XEROGRAPHY AND ELECTROSTATIC PRINTING. 
K. A. Metcalfe and R. J. Wright. Cartography, 
Vol. 2, No. 2, September 1957. (Discussion and 
descriptions of printing methods employing elec- 
tronic techniques identified under the generic term 
“xerography ”’. ) 

Maps, Map MAKING, AND Use oF Maps. G. 
C. Irving. The Australian Surveyor, Vol. 17, No. 
1, March 1958. (Discusses subjects in broad out- 
line designed as frame of reference for more de- 
tailed lectures. ) 


PIONEER Maps or HEALTH AND DISEASE IN 
ENGLAND. E. W. Gilbert. The Geographical 
Journal, Vol. 74, Part 2, June 1958. (Discussion 
of early maps showing distribution of diseases tied 
in to the present interest in medical geography. ) 


A PROPOSAL FOR THE STANDARDIZATION OF 
ScaLes oF Maps tn Cartocrapuy. B. Gous- 
sinsky. Empire Survey Review, Vol. 14, No. 109, 
July 1958. (Describes a possible method for ob- 
taining uniformity and discusses advantages of 
standardization. ) 


Kentucky's Krnoc-Size Map. Charlotte 
Baumgarten. The Commonwealth, Vol. 2, No. 4, 
July 1958. (Popular article dealing with the 
completed topographic mapping, at the scale of 
1: 24,000, of the entire State of Kentucky.) 


ImproveD Map Paper. (No author named.) 
Technical News Bulletin, National Bureau of 
Standards, Vol. 42, No. 8, August 1958. (De- 
scribes research and development by the Bureau 
for Army Engineer Research and Development 
Laboratories to produce a map paper of high- 
dimensional stability for special military maps and 
charts. ) 


Maps. Walter W. Ristow and Catherine I. 
Bahn. The Library of Congress Quarterly Journal 
of Current Acquisitions, Vol. 15, No. 4, August 
1958. (Annual report of the Map Division, Li- 
brary of Congress.) 


Tue CHARTING OF THE ScottisH Coasts. 
A. H. W. Robinson. The Scottish Geographical 
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Magazine, Vol. 74, No. 2, September 1958. 
Historical discussion of problems and operations 
from 1693 onward. ) 


Control Surveys 


Geoprmeter BAse Lines. Harold E. Jones. 
The Canadian Surveyor, Vol. 14, No. 2, April 
1958. (Discusses Geodimeter operations and 
compares results with Tellurometer surveys. ) 


A GENERAL CHECK FOR TRIANGULATION Com- 
PUTATION. Dr. Bogomil Cvetkov. Empire Sur- 
vey Review, Vol. 14, No. 108, April 1958. 

Mathematical discussion. ) 


CuRRENT ADJUSTMENT AND PoTENTIAL Ap- 
JUSTMENT OF MetTHODs APPLIED TO THE AD- 
JUSTMENT or Levert Nets. MHsuan-Loh Su. 
Empire Survey Review, Vol. 14, No. 108, April 
1958. (Mathematical discussion. ) 


Tue Least SQuARES ADJUSTMENT OF GEO- 
peTic Figures WITH OBSERVED ANGLES AND 
Measurep Sives. B. T. Murphy. Empire Sur- 
vey Review, Vol. 14, No. 108, April 1958. (Sets 
forth new proposals for better solution to well- 
known problem. ) 


An EmprricaAL INVESTIGATION OF ATMO- 
spHeRiC Rerraction. A. Thom. Empire Sur- 
vey Review, Vol. 14, No. 108, April 1958. (Re- 
port on attempt by field observations to produce 
constants which may help to give more reliable 
values of the coefficient of refraction. ) 


Fietp Surveys For Mappinc. Desmond 
O'Connor. The Australian Surveyor, Vol. 17, 
No. 2, June 1958. (Very compact and interesting 
discussion of the various elements and techniques 
of topographic surveying. ) 


“Oscar” Can Cut Roap Costs sy MILLIONS. 
Unsigned. Engineering News-Record, Vol. 160, 
No. 25, June 19, 1958. (Describes Automatic 
Scanning Correlator, an electronic device applied 
to photogrammetric stereoplotting. ) 


AZIMUTH CONTROLLED ALMUCANTAR OBSER- 
VATIONS FOR Position, G. J. Thornton-Smith. 
Empire Survey Review, Vol. 14, No. 109, July 
1958. (Discusses theory and application of an 
observation for astronomical latitude and longi- 
tude in which relative directions of several stars 
are measured in addition to the more usual meas- 
urements of zenith distances and instants. ) 


First-Orper TRAVERSING WITH THE TELLU- 
ROMETER. G. J. Humphries and H. H. Brazier. 
Empire Survey Review, Vol. 14, No. 109, July 
1958. (Account of a Tellurometer project car- 
ried out in Kenya, Africa.) 


Raypist Locates Borinc Sites ror CHEsa- 
PEAKE Crossinc. Allen L. Comstock and P. Z. 
Michner. Civil Engineering, Vol. 28, No. 7, July 
1958. (Describes use of electronic equipment in 
determining characteristics of undersea founda- 
tion under Chesapeake Bay. ) 
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Education 


EpucaTion For Surveyors. S. H. de Jong. 
The Canadian Surveyor, Vol. 14, No. 2, April 
1958. (Examination of problems to be faced, 
with suggested solutions. ) 


Civit ENGINEERS AND THE LAw oF Supp ty 
AND DeMAND. Professor Robert T. Howe. Civil 
Engineering, Vol. 28, No. 7, July 1958. (Com- 
pares engineer supply and demand with economic 
law of equilibrium price. ) 

How Can ENGINEERING TEACHING Be Im- 
PROVED? Charles E. Carver, Jr. Civil Engineer- 
ing, Vol. 28, No. 8, August 1958. (Discussion of 
various techniques considered necessary to sound 
pedagogy in engineering instruction. ) 


Instruments 


MopIFICATIONS OF THE TELLUROMETER. A. 
G. Mungall. The Canadian Surveyor, Vol. 14. 
No. 2, April 1958. (Suggests conversion to enable 
use of the instrument in forested areas. ) 


Note ON THE TELLUROMETER. L. E. How- 
lett. The Canadian Surveyor, Vol. 14, No. 2, 
April 1958. (Warns of certain limitations which 
may be expected in Tellurometer operations. 


Property Surveys 


Tue Co-OrpINnATION OF CADASTRAL SURVEYS 
IN THE STATE oF Victoria. B.T. Murphy. The 
Australian Surveyor, Vol. 17, No. 1, March 1958 
(Suggests solution for main difficulties in effecting 
coordination. ) 

Some Aspects oF URBAN RENEWAL. Stan- 
ley H. Pickett. The Canadian Surveyor, Vol. 14, 
No. 2, April 1958. (Discussion of a subject of 
considerable interest to land surveyors. 


Water Bounpariges. M. Viminitz. The Ca- 
nadian Surveyor, Vol. 14, No. 2, April 1958. 
(Discusses the rights of property abutting on bod- 
ies of water.) 

CoorDINATION OF CADASTRAL SURVEYS IN THE 
State or New Soutn Wares. R. V. Bayliss 
The Australian Surveyor, Vol. 17, No. 2, June 
1958. (Reviews accomplishments in the field of 
coordinating official surveys for the benefit of 
cadastral and other local survey operations. ) 


A MetuHop For Resection Computation. K 
R Basu. Empire Survey Review, Vol. 14, 
No. 109, July 1958. (Describes and illustrates 
suggested method. ) 


SoLUTION oF THE PosiTION LINE PROBLEM: 
A FurtHer DeveELOPMENT OF THE “RATE OF 
CHANGE oF Latitupe” Metuop. G. B. Tait 
Empire Survey Review, Vol. 14, No. 109, July 
1958. (Describes graphical construction for ob- 
taining a solution to the position-line problem; 
illustrates and describes construction of a nomo- 
gram to simplify calculation of rate of change of 
hour angle with change of latitude; and presents 
an example to demonstrate application of method 
to a specific problem. ) 
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BOOKS AND 


Roster OF REGISTERED ARCHITECTS, ENGI- 
NEERS, AND LAND SurvEYERS, 1958. Minnesota, 
Board of Registration for Architects, Engineers, 
and Land Surveyors. St. Paul, 1958. 71 pp. 


PROCEEDINGS OF THE SECOND ANNUAL Sur- 
VEYING AND MAppiIinG CONFERENCE. Compiled 
and edited by Clifford G. Bryner. Bulletin of the 
University of Utah, Vol. 49, No. 15, May 1958. 
(Bulletin No. 90 of the Utah Engineering Experi- 
ment Station, Department of Civil Engineering. ) 


Intropuctory Grapuics. J. Norman Arnold. 
McGraw-Hill Book Company, New York, 1958. 
534 pp., illus., tables and graphs. $7.75. (In- 
cludes elementary treatment of map projection. ) 


SuRVEYING; ELEMENTARY AND ADVANCED. 
W. H. Rayner and Milton O. Schmidt. D. Van 


Nostrand Company, Inc., Princeton, New Jersey, 


PAMPHLETS 


1957. viii and 916 pp., 567 figs., 31 tables. $8.50. 


Survey ADJUSTMENTS AND LEAST SQUARES. 
Hume F. Rainsford. Constable & Co., London. 
ix and 326 pp., tables, diagrams. 50s. 


INSTRUCTION TECHNIQUE SUR LE NIVELLE- 
MENT BAROMETRIQUE AU Conco Betce. L. Jones. 
Academie Royale des Sciences Techniques, Classe 
des Sciences Techniques, Memoires in-8°, Nou- 
velle Serie. Tome VII, fasc. 4 et dernier. Brux- 
elles, 1958. 65 pp., illus., tables, graphs. 


(ARKANSAS) RosTER oF REGISTERED PROFES- 
SIONAL ENGINEERS, 1958, Board of Registration 
for Professional Engineers. Little Rock, 1958, 
65 pp. 


Lyman D. Lynn 
Coast and Geodetic Survey 


DISTINCTIVE RECENT MAPS 


Maps of Canada, most of them publisk.ed by 
the Dominion’s Department of Mines and Tech- 
nical Surveys [Ottawa], dominate this group of 
selections. 


Mineral Map of the Province of Canada is a 
1957 publication of that Department. The price 
listed on the map is one dollar. In addition to 
locating minerals the map outlines Pre-Cambrian 
and Mesozoic and Paleozoic formations, and 
shows railroads, main roads, pipe lines, and other 
cultural data. The scale is i:1,267,200 and the 
size is 56 by 49 inches. There are enlarged in- 
sets of eight of the major mining areas and three 
small scale insets of Ontario showing Metallur- 
gical Works, Natural Gas and Oil Fields, and 
Offices of the Department of Mines. 


Uranium In Canada, published in 1958, is des- 
ignated as a “Metallogenic Map.” It is at the 
scale of 1:7,603,200 and measures 30 by 35 
inches. “The main purpose of this map is to 
show the location of known uranium occurrences 
in Canada and to permit relating this informa- 
tion to principal geological features; in other 
words to illustrate the present state of knowledge 
of ‘metallogenic provinces’ for uranium in this 
country.” Localities are listed on the map 
margin and keyed, by number, to map locations. 
Other marginal data include a list of 43 refer- 
ences, the legend, and “Explanatory Notes.” 


Map 1062A, in the cartogrophical series of 
the Department of Mines and Technical Surveys 
[Ottawa] is a Geological Map of Southwestern 
Ontario Showing Oil And Natural Gas Produc- 
ing Areas. It is at a scale of 1:380,160 and 
measures 43 by 39 inches. Seventeen forma- 
tions, ranging from Ordovician to Mississippian, 


are mapped. The may was compiled by B. V. 
Sanford who, along with J. F. Caley, and E. W. 
Best, also supplied the geological data on which 
it is based. 


Principal Coal, Iron Ore, and Iron and Steel 
Areas in Relation to the St. Lawrence Seaway, 
are located in the eastern part of Canada and 
the United States on a map jointly published by 
the Geological Survey of Canada, and the Mines 
Branch, of the Department of Mines and Tech- 
nical Surveys. Main sea routes and distances 
between port cities are also shown. The map 
measures 17 by 14 inches and is at the approxi- 
mate scale of 1: 11,600,000. 


The Geological Survey, in the Department of 
Mines and Technical Surveys is also the pub- 
lisher of new editions of two maps showing oil 
and gas fields and oil and gas discoveries (infor- 
mation to December 31, 1956). Alberta and 
Northwestern British Columbia is Map 1039A 
in the Survey’s series and Saskatchewan and 
Western Manitoba is number 1044A. Both are 
at the scale of 1: 1,267,200. 


Canada Natural Resources locates and de- 
limits the mineral, fisheries, power, agricultural, 
and forest riches of our northern neighbor. It 
was published in 1958 by the Department of 
Mines and Technical Surveys, Surveys and Map- 
ping Branch. The price per sheet is 25 cents. 
The map measures 30 by 41 inches and is at 
the scale of 1:6,336,000. 


The Royal Bank of Canada (409 8th Avenue 
West, Calgary, Alberta) issued in 1958 a Cana- 
dian Oil and Gas Map. Prepared by McDaniel 
Well Maps, Calgary, the map shows oil and gas 
fields, potential producing areas, existing and 


451 








$52 


proposed pipe lines and refineries. It measures 
24 by 42 inches and is at the scale of 1:28,000,- 
000 There are enlarged insets of Southeast 
Saskatchewan and the Edmonton Area. 


The United States The Land and The People 
is a colorful pictorial map prepared for distribu- 
tion at the Brussells Exhibition. Areas of scenic, 
historic, or economic interest are identified by 
appropriate pictographs. A _ brief description 
“About the United States” is printed next to the 
map. On the verso, is “A Guide to the United 
States Pavillion,’ with accompanying notes in 
English, Dutch, and French. The map was pre- 
pared by Mary Rossin. 


Jeppeson & Company of Denver, Colorado, 
published in 1958 a new Physical-Political Map 
of the United States, at the scale of 50 miles to 
an inch. Relief is indicated by the skilled blend- 
ing of color and shading in the artistic style 
perfected by Hal Shelton. Cities and towns, 
political boundaries, railroads, and major high- 
ways are also shown on the map, which measures 
50 by 60 inches. 


Chester B. Price is the compiler of a map show- 
ing Historic Indian Trails which was published 
in 1958 by the New Hampshire Archaeological 
Society. It is at the approximate scale of 
1:5,200,000 and measures 22 by 13. inches. 
Ancient Indian villages, trading posts, Indian 
and English forts, missions, and camping places 
are shown 


Four interesting and informative maps of New 
York State were copyrighted in 1958 by Frank 
E. Richards of Phoenix, New York. All are at 
the scale of 1:1,600,000 and measure 16 by 20 
inches. They are titled respectively New York 
in the War for Independence 1775-1776, Indian 
Settlement in New York State, New York State 
Mean Annual Precipitation in Inches, and New 
York State Streamflow. The first two were pre- 
pared by R. J. Raybach, the third is credited 
to C. P. Patton, and the last was prepared by 
E. E. Hanlon. All four were drawn by J. A. 


Peterson. 


A 1:500,000 scale Map of Mississippi Showing 
Oil and Gas Fields, Unsuccessful Test Wells, Salt 
Domes, and Pipelines has been compiled by 
Helen M. Beickman and Sophie Drakoulis. It 
was published in 1958 by the U.S. Geological 
Survey, and is sold by that agency at 75 cents 
per copy. The map measures 45 by 40 inches. 
An inset map, at the scale of 1:250,000, shows 
oil and gas fields, unsuccessful test wells, and 
pipelines, for Adams, Wilkinson, and parts of 
Amite, Franklin, and Jefferson Counties. 

The U.S. Geological Survey, in cooperation 
with the Nebraska Geological Survey, published 
in 1958 a Map of Nebraska Showing Areal Dis- 
tribution of Pre-Pennsylvanian Rocks, Anticlines 
and Basins, Oil and Gas Fields, Pipelines, and 
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Unsuccessful Test Wells. The map,. which is 
at the scale of 1:500,000, was compiled by E. C. 
Reed and R. F. Svoboda of the Nebraska Geo- 
logical Survey, and G. E. Prichard and Jeannette 
Fox of the U.S.G.S. This large map (33 x 60 
inches) is available, at $1.00 per copy, from the 
U.S. Geological Survey. A table on the map 
sheet lists and locates “Oil and Gas Fields in 
Banner, Cheyenne, and Kimball Counties.” 


Argentina’s Dirreccién Nacional de Mineria 
[Buenos Aires] published in 1957 a Mapa Minero 
de la Republica Argentina. The map at the 
scale of 1:4,500,000, is accompanied by a small 
booklet which locates various mineral regions 
by provinces. Measurements of this colored map 
are 36 by 19 inches. 


Richesses Minerales de la France locates the 
mineral resources of that republic. It is a recent 
publication of Editions Geographiques de France, 
121 Boulevard St. Michel, Paris. The map meas- 
ures 45 by 38 inches and is at the scale of 
1:1,000,000. There are enlarged inset maps of 
the Lorraine iron basin and the coal basin “Du 
Nord et du Pas-de-Calais.” 


A noteworthy contribution to the cartography 
of the Middle East is a new contour map of the 
Arabian Peninsula_prepared by the U.S. Geo- 
logical Survey and the Arabian American Oil 
Company under the joint sponsorship of the 
Kingdom of Saudi Arabia, Ministry of Finance 
and National Economy, and the U.S. Depart- 
ment of State. It is at the scale of 1: 2,000,000 
and measures 48 by 53 inches. Lines of commu- 
nication, oil fields, pipe lines and terminals, and 
various other cultural and natural features are 
mapped. The legend includes a glossary giving 
Arabic and English equivalents for various fea- 
tures. 


A Pictorial Map of Japan, by Naigai Chizu 
Co., Ltd., graphically locates Japan’s natural and 
agricultural resources and industrial centers. 
“Facts about Japan” are presented in a box at 
the base of the map sheet. The scale of the 
map is 1:3,000,000 and the dimensions are 28 
by 20 inches. 


Morac, Carte Economique, 1958, gives the 
current economic picture of Morocco. It is at 
the scale of 1:1,500,000 and measures 23 by 29 
inches. The publisher is Institut Geographique 
National of Rabat, Morocco. Mineral, agricul- 
tural, and industrial resources, as well as com- 
munication systems are shown. 


Sketch-map Showing the Geology of Borneo 
is a 1957 publication of the Geological Survey 
Department, British Territories in Borneo. It is 
at the scale of 1:2,000,000 and measures ap- 
proximately 30 by 25 inches. Seven different 
igneous rock formations are indicated as well as 
nine sedimentary formations ranging in age from 
Devonian to Quarternary. “This map records, 
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and in many places interprets information col- 
lected by many geologists; particular reference 
has been made to accounts and maps published 
by Professor R. W. van Bemmelen. . . . The ge- 
ology is described in the 1957 departmental re- 
port.” 


A Geological Map of New Zealand, at the scale 
of 1:2,000,000, was published in 1958 by the 
Department of Scientific and Industrial Research, 
New Zealand Geological Survey, Wellington, 
N. Z. <A wide variety of formations, extending 
from pre-Cambrian to Quaternary are shown on 
the map, which measures approximately 34 by 
24 inches. 

Coastal Landforms of the World are identified 
and located on a map compiled by John T. Mc- 
Gill under contract between the Office of Naval 
Research and the University of California. The 
map, which is on the Briesemeister elliptical 
equal-area projection at the scale of 1:25,000,- 
000, was prepared for publication by the Amer- 
ican Geographical Society. It was issued as a 
supplement to the July 1958 issue of the Geo- 
graphical Review, which also includes Mr. Mc- 
Gill’s article about the map and its compilation. 
“Selected Shore Features Associated With Major 
Coastal Landforms” and “Major Coastal Land- 
forms” are shown on the map. “The map of 





Exclusive “elevated centering movement” elimi- 


nates tedious trial-and-error positioning. With the 
Watts Microptic Theodolite No. 1 you level first 
and then center. . . . Quick positioning, precision 
positioning everytime. A Watts first—A Watts 


exclusive. See it today. 
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coastal landforms should help to provide 
a realistic and rational basis for an improved 
system of coastal classification [and] . . . should 
prove useful as a guide to the general geomor- 
phologic conditions to be encountered in land- 
ward sequence on any given coast from the off- 
shore zone through the coastal strip.” 

It appears to be only a matter of time until 
man will reach the moon. If and when he does, 
he will have to guide him a Map of the Moon, 
published by Rand McNally and Company in 
July, 1958. “Based on photographs to assure 
complete accuracy, the map gives a comprehen- 
sive picture of the moon’s surface as seen from 
the earth, showing and naming all important 
craters, mountains, oceans, and valleys.” Three 
side panels show enlarged sections of some of the 
major feaures of the moon. Full-color drawings 
of the Jupiter and Vanguard and the first Amer- 
ican satellites are also marginal illustrations. On 
the verso is a map of the planets showing their 
size and distance relationships as well as infor- 
mation and diagrams illustrating the diameters 
of the planets and the sun, eclipses, tides, and 
seasons, the earth and its atmosphere, and Hal- 
ley’s Comet. 

Water W. Ristow 
Library of Congress 


SPEED AND ACCURACY 
WITH DEPENDABILITY 


Backed by more than a century of expe- 
rience, the Watts Microptic Theodolite 
No. 1 provides fine accuracy, speedy 
operation and dependable precision 
performance. See your nearby Dietzgen 
Dealer for a demonstration of the Watts 
Microptic Theodolite No. 1 and other 
advanced-design Watts surveying instru- 
ments. Made by Hilger & Watts, Ltd., 
London, sold and serviced in the 
United States by Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 


Chicago * New York * Sanfrancisco + New Orleans 

Los Angeles * Pittsburgh + Washington + Philadelphia - 

Milwaukee + Seattle + Denver + Kansas City + Cincinnati 
Dealers in All Principal Cities 
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* During the French Polar Expedition of 1948 the 
DKM1 was used “Extensively and Successfully” 
—On his Mount Logan Expedition of 1950 
André Roch called it a “Real Jewel” because of 
its accuracy, portability and ruggedness 

The FINEST in IT IS THE INSTRUMENT FOR YOU because 
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EQUIPMENT Faster, Easier and Better. 
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Dear Mr. Brown: 

Will you comment on how to apply proration 
and on when proration is applicable and when 
it is not? 

Signed) E. L. M. 

The definition of proration is simple; the 
difficulty is in knowing when to apply it. Below 
are a number of principles with brief explana- 
tions. It must be understood that any principle 
is merely a rule of construction or presumption 
that is subordinate to senior rights and sub- 
ordinate to the intentions of the parties. Pro- 
portionate measurement is a means of distribut- 
ing any surplus or deficiency that exists between 
related, found monuments or related, 
lished points. 


estab- 


Definition of proportionate measurement. 

“A proportionate measurement is one that 
gives concordant relation between all parts of 
the line, i.e., the new values given to the several 
parts, as the remeasurement, 
shall relation to the record 
lengths as the new measurement of the whole 
line bears to that record.” (Section 364, Man- 
ual of Surveying Instructions, Bureau of Land 
Management, 1947. 

In the above definition, “of the line” infers 
a line run by the same surveyor or a line re- 


determined by 


bear the same 


sulting from the same map or plat, or from 
simultaneous conveyances. When locating a lot 
within a subdivision and applying this principle 
of proration, proration does not extend beyond 
the boundaries of that subdivision. 


Proration does not apply where senior rights 
exist. 

If a person has conveyed part of his property 
to another, he cannot at a later date convey it 
to someone else. The first deed gets all that 
is coming to it and the seller owns all of the 
remainder. If a person owns a remainder, no 
excess or deficiency exists. A remainder does 
not have a definite size; it is more or less in 
character. A person may have more or less 
land than he expects, but, so long as he has a 
remainder, the unexpected quantity of land, be 
it large or small, is all his. It is not divided 
among several owners. 

The key to understanding when proration is 
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applicable and when it is not are the words 
“time” and “creation.” If parcels are created 
in sequence with a lapse of time between 
them, senior rights exist, and proration does 
not apply. For example, if Brown sells a parcel 
to Jones and at a later time sells another to 
Smith, Jones has senior rights over either Smith 
or Brown’s remainder. Smith is senior to 
Brown (the seller must deliver all that he has 
sold, hence the seller is junior to the buyer), 
but junior to Jones. Brown is junior to both 
Smith and Jones. Where such junior and senior 
deeds exist, any measurement that differs from 
the record measurement is applied to the par- 
ticular property to which it is applicable, and 
this is usually determined by senior rights. It 
it not divided among all the properties. 

But what about subdivision maps where lots 
are sold in sequence and proration is applied? 
The word “created” is the key to the difference. 
Metes and descriptions 
created with a lapse of time 
and created in sequence. 
Lots in a subdivision map are all created at the 
same moment of time (when the map is filed 
even though the lots are sold in 


bounds are usually 
between each 
creation hence are 


or accepted 
sequence. Lots created simultaneously cannot 
have one lot with greater rights than another, 
hence senior rights do not exist because no 
lapse of time exists between creation of parcels. 

Sometimes measurement index is mistaken 
for proration. If a survey is called for in a 
particular metes and bounds description and it 
is discovered that the original surveyor used 
a chain which was consistently long or short, 
in order to follow the footsteps of the original 
surveyor a consistently long or short chain is 
used. This is not an adjustment between sev- 
eral ownerships or lots, but is an adjustment 
that applies to one ownership. Strictly speak- 
ing this is not proration, but is an application 
of the index-error principle. 


Proration is applied whenever the intent of 
the original owner indicates that he created sev- 
eral parcels simultaneously with equal rights 
and there is no one parcel designated to receive 
a remainder. 

Simultaneous descriptions are as follows: 


1) Wills and gifts wherein none of the 
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heirs or benefactors are designated to receive a 
remainder. 

(2) Lots in subdivisions wherein a map is 
filed with a governing body and no lots are sold 
prior to filing the map or prior to staking. 

(3) Lots in any subdivision wherein it is im- 
possible to distinguish an intent to give senior 
rights to buyers in sequence. 

(4) Court proceedings in partition wherein 
each litigant is given a proportionate share of 
the whole, and no one is designated to receive 
the remainder. 

(5) Metes and bounds descriptions that are 
created simultaneously, and no one is desig- 
nated to receive a remaider. 

To illustrate when proration is applied, the 
following hypothetical situations are used. 

Mr. Smith decides that he is going to sell 
several parcels of land in accordance with the 
wishes of the buyers. The first buyer takes the 
east 60 feet; the second buyer takes the west 
50 feet; the third buyer takes the 80 feet im- 
mediately west of the first buyer, and the 
fourth buyer takes the remainder. With the 
fourth sale Mr. Smith files a map (under 
old laws any map was filed by presentation of 
filing fees, and in some areas this is still done 
showing all four of the parcels with lot num- 
bers. In this case there has been a creation of 
parcels in sequence; hence, proration does not 
apply and senior rights exist in spite of the 
fact that there is a filed map. 

Again, Mr. Smith decides to sell off parcels 
of land, has a plat prepared, proceeds to sell 
parcels in accordance with the plat, and gives 
each buyer a copy of the plat. In most states 
this procedure is now illegal (plats must be filed 
with a governing body), but in the past this 
was commonly done. In this instance proration 
applies, since each lot was created prior to the 
sale of any one lot and since the map was a 
consideration of each sale. 

Again, Mr. Smith decides to sell off parcels 
of land and has a plat prepared. He then con- 
veys each parcel by a metes and bounds de- 
scription without any reference to the plat, 
although the parcels agree in size and shape 
with the plat. Proration does not apply since 
the buyers have no knowledge of the map nor 
is the map mentioned as a consideration of the 
deed. Each parcel has a described perimeter 
that cannot be construed to be a proportional 
part of a map. Even if the seller intended 
each lot to be a proportional part of a map, 
the buyer could not be held to the secret in- 
tentions of the seller; the intentions must be 
in writing. 
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Again Mr. Smith decides that he will sell 
several parcels, has a map prepared, files the 
map with a governing agency, and sells lots 
by lot and block numbers. Proration applies 
since a person buying one lot is buying a pro- 
portionate part of a block and there is no way 
of distinguishing a senior intent or a remainder. 

Mr. Smith decides to give each of his three 
friends one-third of his land. He has metes and 
bounds descriptions prepared (perimeter de- 
scriptions) that gives each an equal amount. 
He presents all three deeds at substantially the 
same time. If a deficiency or surplus is dis- 
covered, each is entitled to a share, since the 
intent was to create three parcels of equal 
size. Proration applies. 

But there are certain rules about proration 
that limit its application. 


Proration is not applied beyond an undisturbed 
original monument that is considered as part of 
the deeds. 

Where there is a survey called for and the 
original surveyor marks the position of lots, the 
lots are unchangeable except by resubdivision 
or proof of fraud.. Proration is not used to 
alter the original location of the original lots 
but is used to prorate discrepancies found to 
exist between original monuments. 


Proration is not used to distribute an error that 
can be proved to exist in one place. 


‘Proration is for the purpose of disposing of 
discrepancies, the location of which cannot be 
fixed. It presupposes the idea that each owner 
has an equal right to any surplus or deficiency. 
Where an error is proved to exist in one place, 
the presumption that each owner has equal 
rights is overcome and the error is placed where 
it occurs. 


Proration, as a means of distributing discrep- 
ancies, is a rule of last resort. 


Only when the idea of equal rights to land 
is conveyed, is proration applied. If it is pos- 
sible to distinguish a person with prior rights, 
proration is not used. Proration may be used 
to re-establish a lost corner, but only after every 
means has been exhausted to determine the 
actual original location of the corner. The 
courts have gone so far as to state that in 
many instances old, existing fences and lines 
of occupancy are better evidence of where the 
original lines were located than is proration 
or measurements from distant points. If fences 
show where the original lines were located, pro- 
ration cannot be used to alter the original lines. 


Thus, only after other considerations have been 
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THE SURVEYOR AND THE LAW 


eliminated, is proration applied. It is a rule 
of last resort used to distribute unaccountable 
discrepancies. 
Proration cannot alter rights obtained by un- 
written means. 

If land is gained by occupancy, agreement, 


or other unwritten means, proration cannot 
alter these rights. The old lines are extin- 


guished and new title lines exist. 
Proration is applied to proportional convey- 
ances under State laws, but not always under 
Federal sectionalized land law 

A proportional conveyance, such as the North 
half of Lot 12, receives a proportionate part of 


ae 
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For sectional- 
ized land Federal Statute law defines propor- 
North % of the NW %4 
in such a manner that a propor- 
tional part of the area is not conveyed. 


the whole area by common law. 


tional conveyances 
of Section 7 


These are my ideas on the subject, as based 
upon my reading. Perhaps some of you dis- 
agree or would like to add to the above by 
sending your comments to the editor. 

Curtis M. Brown 


Epitor’s Notre.—Further explanation is given 
in Mr. Brown’s recent book, “Boundary Control 
and Legal Principles.” (Reviewed, SuRvEYING 
AND Mappinc, October-December 1957, Vol. 
XVII, No. 4, pages 435-436.) 


ae 


C. and G. Survey Chart 541 Modernized 


The 35th edition of nautical chart 541, cover- 
ing New York Harbor’s Upper Bay and Nar- 
rows, was published late in 1957. This chart, 
which has been completely modernized, now 
offers coverage which includes all of Gowanus 
Bay on Brooklyn’s waterfront, the Jersey City 
waterfront, Staten Island south to Fort Wads- 
worth, and the Battery at the tip of Manhattan. 
In the modernization process many of the sound- 
ings were eliminated and depth curves are 
shown by solid black lines at depths of 6, 12, 
18, 30, 36, and 60 feet. As a result of these 
changes the chart now presents an uncongested 
picture of the water’s depth and the bottom con- 
figuration throughout the harbor. 

Probably one of the most noticeable changes, 
which will not only be of value to the mariner 
but also to the entire shipping industry in the 
New York area, is the almost unrestricted use 
of topographic detail along the waterfront. The 
street pattern, as well as rail and warehouse 
facilities, are shown in a manner that has never 
heen attempted on this chart since its first edi- 
tion in 1898. 


Other interesting additions to the chart are 
the installations, now shown in outline, on Gov- 
ernors Island, Ellis Island and, last but not least, 
the most famous landmark in the area—the 
Statue of Liberty on Liberty Island. Inciden- 
tally, the name of the island, which was for- 
merly Bedloes Island, was changed by an Act 
of Congress in 1956. 

As in previous editions the anchorages are 
indicated. In fact, they are in such profusion 
there in the world’s busiest port that this chart 
is the only one, out of more than 800 charts 
published by the Coast and Geodetic Survey, 
that is designated an anchorage chart. 

Chart 541 was compiled from hydrographic 
and topographic surveys of the Coast and Geo- 
detic Survey, with revisions and additions from 
other sources. All lights, beacons, buoys, and 
dangers to navigation have been corrected for 
information received to the date of issue. 

The chart is at a scale of 1: 10,000. 
may be obtained 


Copies 
from district 
offices, and the Washington office of the Survey. 
The price is $1.00 per copy. 


sales agents, 


Surveying and Mapping Conference 


The Third Annual Surveying and Mapping 
Conference, sponsored by the Utah Chapter of 
the American Public Works Association in co- 
operation with the Civil Engineering Depart- 
ment of the University of Utah, was scheduled 
for December 11-12, 1958, on the University of 
Utah Campus, Salt Lake City, Utah. “Activ- 
ities of ACSM” by an officer of the Utah Sec- 


tion of ACSM, and a paper on “Industrial 
Measuring Problems” by L. C. Higbee, a former 
president of the American Congress on Survey- 
ing and Mapping, were included in the two-day 
program with sessions on land surveying, map- 
ping, and general topics; with a display of tech- 
nical equipment’ and materials. 











Books in Review 


ELLIPSOIDISCHE PARAMETER 
DER ERDFIGUR, 1800-1950 (Spheroidal 
Parameters of the Figure of the Earth from 
1800-1950) George Strasser. Deutsche 
Geodatische Kommission bei der Bayer- 
ischen Akademie der Wissenschaften, Reihe 
A: Héhere Geodesie, Heft Nr. 19, 113 pages, 
Miinchen 1957 (German). 


Dr. Strasser’s work is essentially a compila- 
tion of all determinations of the Figure of the 
Earth, in chronological order from 1718 to 
1953, quoting the pertinent publication for 
each set of values. Since also an account of 
the material and method used in each deter- 
mination is given with each listing, the paper 
amounts to a concise history of geodetic thought 
and effort. The introduction presents the con- 
nected historical development and a discussion 
of the various units of length measurements. 
Numerical relations between them and_ the 
international meter are given, as are the details 
of the various national standards. There are 
convenient summaries in the form of tables and 
graphs. A list of references at the end supple- 
ments the documentations of the individual 
items. To assist the English reader the table 
of contents, the introduction, and the table of 
abbreviations are repeated in English. 

Dr. Strasser’s study is a most valuable addi- 
tion to every geodetic library. 

IRENE FISCHER 
Army Map Service 


PROCEEDINGS OF THE FOURTH 
NATIONAL SURVEYING TEACHERS 
CONFERENCE—AUGUST 4 to 9, 1957. 
x + 165 pages. 1958. 


The Fourth National Surveying Teachers 
Conference was held at Camp F. W. Welch, 
the State College of Washington camp, at 
Naches, Washington, from August 4 to 9, 1957, 
under the sponsorship of “Committee VIII- 
Surveying and Mapping” of the American So- 
ciety for Engineering Education and the Civil 
Engineering Department of the State College 
of Washington. The proceedings of this con- 
ference were published in 1958 by the Techni- 
cal Extension Services of the State College of 
Washington. 

This paper covered, illustrated publication, 
with a page size of approximately 84% by 11 


inches, contains the program of the conference, 
a roster of those attending the conference, the 
eighteen formal papers presented during the 
conference, resolutions and reports, and an 
author index. 

This publication contains a wealth of inter- 
esting and informative reading of interest to 
anyone concerned even remotely with survey- 
ing as a part of engineering education. 

Copies may be obtained from D. H. Hark- 
ness, Secretary, Committee VIII, c/o W. & L. 
E. Gurley, 514 Fulton St., Troy, N. Y., at $2.00 
per copy, postage paid. 

Howarp S. RappPLeye 


HISTORY OF MATHEMATICS. 
David Eugene Smith. Dover Publications, 
Inc. New York, 1958. Vol. I, xxii +596 
pages, Vol. II, xii+ 725 pages. $2.75 per 
volume. 


This two-volume work is “an unaltered and 
unabridged republication of the last edition,” 
presumably the one copyrighted in 1953 by 
Eva May Luse Smith, the first edition having 
been copyrighted by David Eugene Smith in 
1925. 

The book was written with the avowed pur- 
pose “. . . of supplying teachers and students 
with a usable textbook on the history of the 
elementary mathematics, that is, of mathe- 
matics through the first steps in the calculus.” 

The writer, being unacquainted with this 
work prior to receiving a review copy of the 
1958 publication, was mildly astounded in 
working through it to see the enormous amount 
of material involved; the copious notes which 
document statements in the text and lead the 
reader to even more detailed source material; 
the many excellent illustrations; and to find 
that even though written in textbook style these 
volumes make mighty interesting reading. 

Coverage of the subject is, of course, world- 
wide, and from prehistoric times up to about 
the middle of the 19th century. 

It is the writer’s humble opinion that Dover 
Publications, Inc., has done a distinct service 
to all who read the English language in bring- 
ing out this relatively inexpensive, paper cov- 
ered, edition of this so exhaustive and yet so 
readable work. 

Howarp S. RappLeyE 
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This department was inaugurated for the purpose of bringing to the attention of the members 
information pertaining to the availability of maps, surveys, etc., with particular emphasis on how 
such material can be procured. It is believed that through an interchange and dissemination of 
such information maximum benefits will accrue to the surveying and mapping profession. 


—Ep1ror 


Topographic Maps 


HE FOLLOWING quadrangle maps 

were published or became available 
for distribution by the U. S. Geological Sur- 
vey between June 1 and August 31, 1958. 
The list includes newly compiled maps; re- 
vised maps on which contours and drain- 
age usually are unchanged but the works of 
man are brought up to date; and series-con- 
verted maps which are 15-minute maps 
produced from four 72-minute maps of 
the same area. The maps are new unless 
otherwise designated by numerical super- 
script. 

The quadrangle name (in capital letters 
is followed by the name of the county (in 
upper- and lower-case letters) that contains 
the place or feature for which the quad- 
rangle is named. 

All maps are available with or without 
the green overprint that indicates wood- 
land. These maps show the shape and ele- 
vation of the land surface (represented by 
contour lines, printed in brown—except 
those marked with the letter (P), which 


1 Indicates a revised map. 
2 Indicates a series-converted map. 


* Indicates 15-minute quadrangles; all others are 72-minute quadrangles. 


are planimetric) ; water features (in blue) ; 
works of man, including cities, towns, and 
scattered habitations, schools, churches, rail- 
roads, roads and boundaries, place and fea- 
ture names (in black) ; and woodland areas 
(in green). Principal roads are shown by 
a red overprint. In areas that have been 
covered by Bureau of Land Management 
surveys, township and section lines are 
shown. The State rectangular coordinate 
and the UTM 1,000-meter grid systems are 
indicated in the margins of the maps. An 
information folder further describing topo- 
graphic maps is available on request. 

Standard quadrangle maps may be ob- 
tained for 30 cents per copy. A discount 
of 20 percent is allowed on orders amount- 
ing to $10 or more at the retail price; a 
discount of 40 percent is allowed on orders 
amounting to $60 or more. Orders should 
be addressed to the U. S. Geological Sur- 
vey, Washington 25, D. C., (or Denver 15, 
Colo., for maps of areas west of the Missis- 
sippi River). 


+ Indicates availability in either a contour or a shaded-relief edition. 


t Indicates preliminary black and white edition. 


Alabama 
BARTON—Colbert 
BENTON*— Lowndes \lask 
BLACKBU RN—Lauderdale ys 
CHEROKEE—Colbert CRAIG (A-2)* 
FLORENCE—Lauderdile 
FRANKFORT—Franklin 
OLD BETHEL—Colbert Judie 
PLEASANT GROVE—Frankl'n 
PRUITTON—Lauderdale 
RUSSELLVILLE—Franklin 
SINKING CREEK—Lauderdale 
THREET—Lauderdale 
WRIGHT— Lauderdale 


WATERLOO 





{labama-M ississippi 
Lauderdale 


Judicial Division 
FORT YUKON (C-2)*—Fourth 
ial Division 
FORT YUKON (C-4)*—Fourth 
Indicial Division 
GULKANA (D-1)* 
Judicial Division 
GULKANA (D-2)* 
Judicial Division 
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IDITAROD (D-1)*—Fourth 
Judicial Division 

KATEEL RIVER (B-5)*—Fourth 
Judicial Division 


First MEDFRA (A-5)*—Fourth 


Judicial Division 
MEDFRA (A-6)*—Fourth 
Judicial Division 
MELOZITNA (D-2)*—Fourth 
Judicial Division 


Third MT. Hayes (A-1)*—Fourth 
“ Judicial Division 
Third MT. HAYES (C-3)*—Fourth 


Judicial Division 
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MT. HAYES (D-2)*—Fourth 
Judicial Division 

MT. McKINLEY (C-2)*—Fourth 
Judicial Division 

MT. McKINLEY (D-1)*—Fourth 
Judicial Division 

MT. MCKINLEY (D-3)*—Fourth 
Judicial Division 

NULATO (A-6)* 
Judicial Division 

OPHIR (A-2)*—Fourth 
Judicial Division 

PETERSBURG (D-6)*—FPirst 
Judicial Division 

PORT ALEXANDER (A-3)* 
First Judicial Division 

PORT ALEXANDER (B-2)* 
First Judicial Division 

PORT ALEXANDER (D-1)* 
First Judicial Division 

SKAGWAY (C-3)*—First 
Judicial Division 

SKAGWAY (C-4)*—First 
Judicial Division 





Fourth 


irizona 
AVONDALE SE— Maricopa 
*"ERRYVILLE—Maricopa 
EDINGTON *—Pima 
"BY*'—Santa Cruz 
BINO CANYON—Pima 
LLESON Maricopa 
"BAC*!—Santa Cruz 
'CSON EAST—Pima 
WHITE TANK MTS. SE 

Maricopa 








irkansas 
CLARENDON* Monroe 
DE VALLS BLUFF*—Prairie 
HOLLY GROVE*— Monroe 
MARIANNA*—-Lee 
irkansas-Louisiana 
EUDORA*—Chicot 
California 
Imperial 
4 sty Imperial 
1ZO MTN. NE—Imperial 
“ER*—Plumas 
‘E WELLS—Imperial 
sAKE*—San Bernardino 
*—-San Bernardino 


) Fresno 
ENS*—San Be payee 
SEK SPRING HILI 

El Dorado 
LOVEJOY Bt Los Angeles 
MT. HARKNEI Plumas 
MOUNT SAN ANTONIO 

Los Ange oe 
MOUNT SIG 
PL ASTE BR Cc 








NAL—-Imperial 
TY—Irperial 
tE*'—Beaito 
ROB Rh iS PEAK* El Dorado 
Imperial 
SH AST A DAM—Shasta 
SPRINGV y LE—Tulare 
TASSAJARA HOT SPRINGS 
so 
VENTANA CONES—Monterey 


IAL*!— Moffat 

rF ALO PE AK—Jackson 

1D. 3NW Dolores 

AR 3 SW— Montezuma 
"EZ SW-——Montezuma 

r1—_Adams 
iLEWOOD"—Arapahoe 

‘ITZSIMONS! Adams 

mR 4 a \N'—Arapahoe 

ML Jefferson 

“RE EK RANCH— Jackson 

rY MOOR MOUNTAIN 





405: 


uckson 
sETON'—-Arapahoe 


UI NW-— Montezuma 


== 


TMOQUI SE—Montezuma 

IMOQUI SW—Montezuma 

PARKVIEW MOUNTAIN—Grand 

RABBIT EARS PEAK Jackson 

RAND—Jackson 

ISENTINEL PEAK NE 
Montezuma 

TSENTINEL PEAK NW 
Montezuma 

SPICER PEAK—Jackson 

SPINNEY MOU NT AIN—Park 

STORM MOUNTAIN—Routt 

WALTON PEAK—Routt 

WESTCREEK—Douglas 

WHITELEY PEAK—Grand 
Connecticut 

CORNWALL—-Litckfield 
(1: 31,680) 

ELLSWORTH?— Litchfield 
Florida 

ARCADIA—-De Soto 

EL JOBEAN—Charlotte 

ENGLEWOOD —Sarasota 

ENGLEWOOD NW—Sarasota 

GILCHRIST—Charlotte 

LONG ISLAND MARSH NE 
De Soto 

LONG ISLAND MARSH NW 
De Soto 

LONG ISLAND MARSH SE 
De Soto 








PLACIDA—Charlotte 

PUNTA GORDA—-Charlotte 
PUNTA GORDA SW—Charlotte 
VENUS—Highlands 


Georgia-Florida 
BADEN—Brooks 
BEACHTON—Grady 

Illinois 
KENNEY*—De Witt 
MAROA*—Macon 


Indiana 


AZALIA—Bartholomew 
BUTLERVILLE—Jennings 
CAMPBELLSBURG—Washington 
EPSOM'*— Daviess 
LIVONIA—Washington 
PARAGON— Morgan 
PLAINVILLE'—Daviess 
WASHINGTON Daviess 


Indiana-Illinois 


FAIRBANKS'"—Sullivan 
MEROM*—Sullivan 

lowa 

AGENCY—Wapello 

NEOLA— Pottawattamie 
OTTUMWA SOUTH—Wapello 
OTTUMWA SOUTH*—Wapello 
TAYLOR— Pottawattamie 


Kansas 
ANTIOCH— Miami 
BLACK WOLF—Ellsworth 
BROOKVILLE SW—Elisworth 
CARNEIRO— Ellsworth 
DORRANCE—Russell 
DORRANCE SW—Russell 
ELBING—Butler 
ELLINWOOD— Barton 
ELLINWOOD SW—Barton 
ELLSWORTH—Ellsworth 
ELMDALE—Chase 
ge AE Lyon 
FLORENCE— Marion 
GARDNER—Johnson 
HOLYROOD NE Ellsworth 
LANG—Lyon 
LEBO—Coffev 
LEBO NW—Coffey 
LINCOLNVILLE SW 
LOUISBURG—Miami 
NEWTON— Harvey 
PAOLA EAST—Miami 
SAFFORDSVILLE—Chase 
SPRING HILL—Johnson 


Marion 


STRONG CITY—Chase 





SURVEYING AND MAPPING 


VENANGO—Ellsworth 
WAVERLY—Coffey 
WAVERLY NW—Coffey 
WESTFALL SE—Ellisworth 
WESTFALL SW—Ellsworth 
WILLIAMSBURG—FPranklin 
WILSON—Ellsworth 
WONSEVU—Chase 
Kentucky 


CHURCH HILL'—Christian 
HOPKINSVILLE'—Christian 
KELLY'—Christian 
Louisiana 
ALEXANDRIA—Rapides 
BRETON ISLAND—Plaquemines 
CARENCRO*—-Lafayette 
COLU MBIA*—Caldwell 
FREEMASON ISLAND- 
St. Bernard 
GRAND GOSIER ISLAND 
Plaquemines 
LAKE DECADE*2—Terrebonne 
MANGHAM*—Richland 
MANSFIELD*'—De Soto 
MANY*!—Sabine 
MOSS BLUFF*2—Calcasieu 
NEW HARBOR ISLAND 
St. Bernard 
NORTH ISLANDS—St. Bernard 
OPELOUSAS*—St. Landry 
PLEASANT HILL*!—Sabine 
POINT AU FER**—Terrebonne 
STAKE ISLAND—St. Bernard 
TOPSY—Jefferson Davis 
VIVIAN*—Caddo 
WEST MONROE SOUTH 
Ouachita 
Louisiana-Mississippi 
CHANDELEUR LIGHT 
St. Bernard 
Louisiana-T eras 
TORO —Sabine 
ZW OLLE*—Sabine 
Maine 
BIDDEFORD"— York 
NORTH BERWICK*— York 
OLD ORCHARD BEACH York 
PORTLAND EAST*—Cumberland 
SKOW HEGAN*—Somerset 
YORK HARBOR'—York 
Varyland 
PHOENIX*—Baltimore 
Varyland-Virginia 
ROCKVILLE 
Vassachusetts 
BOSTON NORTH —Suffolk 


Montgomery 


Vichigan 


BAIE DE FASAI—Chippewa 
BRIMLEY—Chippewa 
BRIMLEY*2—Chippewa 
FIFE LAKE*—Grand Traverse 
KINGSLEY*—Grand Traverse 
LAKE GEORGE*2—Chippewa 
OAK RIDGE—Chippewa 
PAYMENT— Chippewa 
SAULT STE MARIE*2—Chippewa 
SAULT STE MARIE SOUTH 
Chippewa 
SHALLOWS— ‘hippe wa 
SHELLDRAKE*2—Chippewa 
ST RONGS**—Chippewa 


Minnesota 
KING LAKE—St. Louis 3 
PEQUAYWAN LAKE—St. Louis 
Vinnesota-Wisconsin-lowa 
BROW NSVILLE*—-Houston 
Mississippi 
DEER ISLAND—Harrison 
DOG KEYS PASS—Jackson 
ENTERPRISE*—Clarke ; 
GULFPORT NORTH— Harrison 





MAP 


IUKA 
SHIP I 
Missi 
YELLO 
Vissi 
CAT IS 
Missc 
BOGAE 


HARDI 
KNOX\ 


ROBE! 
ROSCO 
SILESI 
Nebr 
BEAVI 
BEAVE 
LEBA) 
PRECE 
WILSO 
Neva 
BELTE 
BLACK 
CACTU 
DAYT‘ 
GOLDI 
GROO) 
LOVEI 
MELLA 
QUAR’ 
SILEN' 





WHEE 
WHIT! 
Nye 
New 
CARDI 
New 
ROSEL 
TOMS 
New 
JERSE 
PERTI 
YONKI 
Vew 
BOULI 
MESA 
MOUN’ 
SOUTI 
Ne uv 
ay 





G 
RIVE k 
WALD) 


New 
PLAT 
ROUSE 

Nort 
ASHF« 
CHES1 
LINVI! 
MORG. 
MURC! 

Ohio 
PARKI 
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IUKA—Tishomingo 
SHIP ISLAND—Harrison 


Vississippi-Alabama-Tennessee 

YELLOW CREEK—Tishomingo 
Mississippi-Louisiana 

CAT ISLAND—Harrison 
Missouri 

BOGARD—Carroll 


HARDIN—Ray 
KNOX VILLE—Rav 


NORBORNE Carroll 
RAY VILLE—Ray 
RICHMOND—Ray 
ROADS—Carroll 
STET—Ray 

Montana 
CASTAGNE—Carbon 
ROBERTS—Carbon 
ROSCOE NE—Carbon 
SILESIA—Carbon 
Nebraska-Kansas 
BEAVER CITY SE—Furnas 
BEAVER CITY SW—Furnas 
LEBANON—Redwillow 
PRECEPT—Furnas 
WILSONVILLE—Furnas 

Nevada 

BELTED PEAK*—Nye 
BLACK MTN.*—-Nye 
CACTUS SPRING* Nye 
DAYTON*—-Lyon 
GOLDFIELD*—Esmeralda 
GROOM MINE*—Lincoln 
LOVELOCK*— Pershing 
MELLAN*—Nye 
QUARTZITE MTN.*—Nye 





SILENT CANYON* Nye 

WHE LBARROW PEAK*—Nye 

WHITE BLOTCH SPRINGS* 
Nye 


New Hampshire 
CARDIGAN *'—Grafton 
New Jersey 
ROSELLE'—Union 
TOMS RIVER—Ocean 
New Jersey-New York 
JERSEY CITY—Hudson 
PERTH AMBOY'*— Middlesex 
YONKERS—Westchester 
New Mezxico 
BOULDER LAKE* oe Arriba 
MESA APAREJO*— Valencia 
MOUNTAINAIR*—Torrance 
SOUTH GARCIA*—Valencia 
New York 
BE nt L PORT—-Suffolk 
BI OW—St — rence 








BU FFALO*?—-Er 

EAST HAMP TON. Suffolk 
EASTPORT—Suffolk 
MATTITUCK—Su folk 
MEXICO—Oswego 
OWEGO—Tioga 
RIVERHEAD—Su Yolk 
WALDEN Orange 

New York-Vermont 
PLATTSBU RGH*'"— Clinton 
ROUSES POINT*—Clinton 






North Carolina 
ASHFORD—McDowell 
CHESTNUT MTN. turke 
LINVILLE FALLS—Burke 


MORGANTOWN SOUTH—Burke 


MURCHISONTOW N— Hartnett 
Ohio-West Virginia 
PARKERSBURG—Wood 


Oklahoma 


BRU NO—Atoka 
BUTLER*—Custer 
COALGATE—-Coal 
COALGATE SE—Coal 
CORDELL*—Washita 
DILL CITY* Washita 
RRIS—Atoka 
ANE Atoka 
NE—Atoka 
N Atoka 
Coal 
Tulsa 
STONE GAP—Atoka 
NGTOWN Atoka 





Oregon 


BLUE RIVER*—Lane 

CANNON BEACH*—Clatsop 

CAPE FOULWEATHER*! 
Lincoln 

CARLTON oo 

CHUCKSNEY N.*—Lane 


EUCHRE MT Net Lincoln 
FOREST GROVE— Washington 
GERVAIS—Marion 
GOODWIN PEAK*!—Lane 
HARL BUTTE*—Wallowa 
HECATA HEAD*—-Lane 
LAURELWOOD—Washington 
MISSION BOTTOM— Marion 
OAKRIDGE*—Lane 
REEDSPORT*— Douglas 
ST. PAUL*—Marion 
VALSETZ*— Polk 
YAQUINA* Lincoln 
Oregon-Idaho 
KERNAN POINT*—Wallowa 
Pennsylvania 
HUMMELSTOW N* Dauphin 
Pennsylvania-New Jersey 
BANGOR Northampton 
Puerto Rico 
RIO GRANDE'—Rio Grande 
Rhode Island 
PRUDENCE ISLAND Newport 
South Carolina 
FOUNTAIN INN*—Lawrence 
WILLIAMSTON*—Anderson 


South menete 


Custer 
Custer 





Tennessee 


ASHLAND CITY Cheatham 
BILLINGSLEY GAP—Bledsoe 
BU RNS—Dickson 
CHEATHAM DAM Dickson 
COLLEGE GROVE—-Williamson 
GARDN Weakley 
MELVINE—Bledsoe 

MORGAN SPRINGS—Rhea 
NOAH—Coffee 
PIKEVILLE—Bledsoe 
ROCKVALE— Rutherford 
RUSKIN—Dickson 
SANGO—Montgomery 
SMYRNA—Rutherford 
STANTON*2*—Haywood 
VANDEVER—Cumberland 


Tenneasee-Virginia 
WHEELER—-Lee 

Teras 
AMMANNSVILLE—Fayette 





= 


CAPLEN!— Galveston 

EL JARDIN—Willacy 
FLAKE! Galveston 

LA GRANGE EAST—Fayette 
LAKE ¢ ‘OMO! Galveston 
LA P. ALOMA— Galveston 
LA SAL VIEJA—Willacy 
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LASARA—W illacy 
NORIAS—Kenedy 

PORT BOLIVAR'—-Galveston 
RIO HONDO—Cameron 
ROSITA LAKE—Kenedy 
ROSITA LAKE NE—Kenedy 
SAN PE 


LITA NORTH—W illacy 
LITA SOUTH—-Willacy 
ITY'—Galveston 
TIES—Galveston 
-OINT'—-Galveston 





Ww ALL* fom Gueen 

wic <1 anda ALLS EAST* 
Wi 

wic HITA F ALLS WEST* 
Wi 

wic MITA FALLS WEST 
Wichita 

YTU RRIA— Willacy 


Teras-Oklahoma 
BURKBURNETT*—Wichita 


Utah 
tANETH 1 NW—San Juan 
FIDDL ER BUTTE—Garfield 
TIVERDURE 2 NE—San Juan 
TVERDURE 2 NW—San Juan 
TVERDURE 2 SW—San Juan 

Utah-Colorado 

ANETH 1 NE—San Juan 
VERDURE 4 NE—San Juan 
VERDURE 4 SE—San Juan 


Virginia 
ANNANDALE— Fairfax 
B sOWERS HILL! Princess Anne 
PE HENRY!—Princess Anne 
MPTON'—Hampton 
RRIS GROVE York 
EMPSVILLE*—Princess Anne 
TTLETONSussex 

MANE Y*—Southampton 
MESSICK"—York 
a na eek 
NEWPORT NEV 

Newport a 
NORFOLK NORTH Norfolk 
NOKe‘OLK SOUTH"—Norfolk 
OCEAN VIEW —Princess Anne 
PRINCESS ANNE 

Princess Anne 
SAVEDGE*"—Surry 
SEBRELL WE impton 
VIRGINIA BEACH 

Princess pom 
WAVERLY Sussex 


Virginia-D. C.-Maryland 
ALEXANDRIA—Alexanidria 


Virginia-Maryland 
VIENNA Fairfax 
Washington 

BOW— Skagit 
COUGAR*—Cowlitz 
EPHRATA*—Grant 
GRANITE FALLS*—Snohomish 
GREENWATER*—King 
OLYMPIA*—Thurston 
OHOP VALLEY*'— Pierce 
OSO*—Snohomish 
TENINO*—Thurston 
WILKESON— Pierce 
WILSON CREEK*—Grant 
YACOLT*—Clark 
YELM*—Thurston 





West Virginia 
KANAWHA— Wood 

West Virginia-Ohio 
WHEELING—-Ohio 


Wisconsin 


- MILLADORE* (P)—Wood 


STEVENS POINT* (P)—Port: 
WEYAUWEGA* (P)—-Waupaca 
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Wyoming 
ADAM W a PEAK— 


DUNDEE ME ADOWS—Fremont 


In addition to the standard series of quad- 
rangle maps, small-scale (1:250,000) maps of 
areas in the United States and Territories are 
being published and distributed. They may be 


Alaska 
BLACK? 
CAPE MENDENHALL?# 
KOTZEBUE?* 
NAKNEK 
NULATO?# 
ST. MATTHEW? 
SHUNGNAK?# 
TABLE MOUNTAINt 
UNIMAK 
{labama-Georgia 
PHENIX CITY 
4frizona-U. -Mewvico 


AJO 


California 
SANTA MARIA 
Georgia-Alabama 
ATLANTA 
Idaho-Montana-Wyoming 
ASHTON 


Idaho-Wyoming 
DRIGGS 
PRESTON 

Iowa-Minnesota 
MASON City 


Maine 
BATH 

Vichigan-Ontario, Canada 
SAULT STE MARIE 

Minnesota-Iowa 
FAIRMONT 


Montana 
CHOTEAU 
DILLON 
FORSYTH 
GLASGOW 
GREAT FALLS 
HAVRE 
JORDAN 
ROUNDUP 


Montana-North Dakota 
GLENDIVE 





8 CITY 
WOLF POINT 


Montana-North Dakota-South 
Dakota 


EKALAKA 


Special metropolitan-area and vicinity maps 
of major United States cities are being pub- 
lished and distributed by the Geological Survey. 
These maps are prepared from standard 714- 


EMERALD LAKE—Fremont 
ESMOND PARK- 
MILK CREEK—Hot Springs 

Hot Springs RAMSHORN PEAK—Fremont 
RIVERTON NE* 


-Fremont 
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SNOW LAKE—Fremont 

SOAPY DALE PEAK—Park 

WARM SPRING MOUNTAIN 
Fremont 

Fremont 


purchased from the Geological Survey for 50 
cents per copy. An index to the series is avail- 
able on request. 


Montana-Wyoming 
BILLINGS 
HARDIN 
North Dakota 
BISMARCK 
McCLUSKEY 
Nebraska-lowa 
FREMONT 
OMAHA 
Nebraska-Kansas 
LINCOLN 
New Mevico-Teras 
LAS CRUCES 
South Dakota 
MARTIN 
South Dakota-North Dakota 
McINTOSH 
Utah 
Cc ae CITY 
DELTA 
RICHFIELD 
Utah-Idaho 
BRIGHAM CITY 
Washington-Idaho 
PULLMAN 
Washington-Idaho-Montana 
SPOKANE 
Wisconsin-Michigan 
MILWAUKEE 
Wyoming 
ARMINTO 
CASPER 
coDY 
THERMOPOLIS 
Wyoming-Colorado 
ROCK SPRINGS 
Wyoming-Colorado-Nebraska 
CHEYENNE 
Wyoming-Montana 
SHERIDAN 
W yoming-Montana-South 
Dakota 
GILLETTE 
United States-Canada 
SHELBY 


minute maps at the scale of 1:24,000. Vicinity 
maps may be purchased from the Geological 
Survey for the prices indicated below. 





PHILADELPHIA AND VICINITY (Pennsylvania-New Jersey) 2 sheets (44 by 72 inches, each sheet) 
$1.50 each, $3 per set. 
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State maps are also being published and dis- 
tributed. These maps may be purchased from 
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the Geological Survey for the prices indicated 
below. 


#KENTUCKY (base map). (15 by 30 inches) 1: 1,000,000 scale. 20¢. 





# Indicates that map does not show contours. 


NORTH CAROLINA (relief). (29 by 67 inches) 1: 500,000 scale. $2. 


Lake Survey Charts 


UBLICATION of new editions of the 
following Lake Survey Charts has been 
announced by the United States Lake Sur- 
vey of the Corps of Engineers, U. S. Army. 
Copies of these charts may be obtained 
from the U. S. Lake Survey, 630 Federal 


9.—Lake Superior. General chart of the entire 
lake at 1: 500,000 scale. (June 1958) 

11.—-St. Lawrence River. St. Regis, Que., to Croil 
Islands, N. Y., at 1: 30,000 scale. (June 1958) 

12.—S:. Lawrence River. Croil Islands to Leish 
map Pt., N. Y., at 1:30,000 seale. (June 1958) 

13.—-St. Lawrence River. Leishman Pt. to Ogdens 
burg, N. Y., at 1: 30,000 seale. (June 1958) 

17.—St. Lawrence River. Bartlett Point Light, N. 
Y.. and St. Lawrence Island, Ont., to Cape 
Vineent, N. Y., and Cold Bath Shoal, Ont., at 
1: 30,000 seale. Inset: Cape Vincent, N. Y., 
at 1: 10,000 seale. (April 1958) 

52.—Coast chart. Pte. aux Barques, Mich., to 11 
miles north of Oscoda, Mich., including Sagi- 


Building, Detroit 26, Mich., at 75 cents per 
copy. Payment is required in advance by 
P. O. money order or draft, payable to the 
Treasurer of the United States. A catalog 
showing the areas described below is avail- 
able free upon request. 

naw Bay at 1: 120,000 seale. Insets: Tawas 

Harbor, Mich., at 1: 30,000 scale. Entrance 


to Au Sable River, Mich., at 1: 10,000 scale. 
(June 1958) 

935.—-Marquette and Presque Isle Harbors, Mich., at 
1: 15,000 seale. (June 1958) 

9413.—Keweenaw Bay, Mich., at 1: 30,000 scale. 
Inseis: L’Anse, Mich., at 1:10,000 scale. 
Pequaming, Mich., at 1:10,000 seale. (July 
1958) 

964.—-Ashland and Washburn Harbors, Wis., at 1 :- 
15,000 seale. (July 1958) 

966.—Duluth-Superior Harbor at 1:15,000 scale 
(May 1958) 


Public Land Survey Plats 


HE FOLLOWING plats of public land 
surveys and resurveys were completed 
and accepted by the Bureau of Land Man- 
agement between June 1 and August 31, 
1958. The class or purpose of the survey 
Alaska 
U. 8. Survey No. 3396—Small Tracts—Mountain Point 
. 8. Survey No. 3397—Small Tracts—Herring Bay 
}. 8. Survey No. 3441—Small Tracts—Manley Hot 
Springs 
’, 8. Survey No. 3453—Townsite of Birch Lake 
'. 8. Survey No. 3458—N. Addition No. 7, Achorage 
Townsite 
’, 8. Survey No. 3482—-Small Tracts—North Sitka 
Highway 
). 8. Survey N 
. 8. Survey N 
Passage 
’, 8. Survey No. 3554—Kotzebue Municipal Airport 








_ 


Small Tracts—Snug Harbor 
Public Service Site, Clover 


~~ 





{laska—-Fairbanks Meridian 
T.28., R. 3 E.—Survey, part of subdivision 


Cali fornia—San Bernardino Meridian 


T. 3 N., R. 1 E.—Dependent resurvey 
T.16 N.,R. 9 K.—Skeleton survey 
T.16 N., R.10 E.—Skeleton survey 
T.17 N.,R. 9 E.—Skeleton survey 
T.17 N., R. 10 E.—Skeleton survey 
r.17 N.,R.11 E.—Skeleton survey 

T. 18 N., R. 10 E.—Skeleton survey 
r.18 N.,R.11 E.—Skeleton survey 
T.18 N.,R.12 E.—Skeleton survey 
T.18 N., R. 124 E.—Skeleton survey 

T. 183 N., R.12 E.—Skeleton survey 
T.19 N., R. 124 E.—Skeleton survey 
T.19 N..R. 9 E.—Skeleton survey 
T.19 N.,R.10 E.—Skeleton survey 
T.19 N.,R.11 E.—Skeleton survey 
T.20 N.,R. 9 E.—Skeleton survey 

T. 20 N.,R.10 E.—Skeleton survey 
T.20 N.,R.11 E.—Skeleton survey 

T. 203 N..R. 9 E.—Skeleton survey 

T. 203 N., R. 10 E.—Skeleton survey 

T. 203 N., R. 11 E.—Skeleton survey 

T. 2 S. R.23 E.—Dependent resurvey, part 
> $ 6.2.23 B Dependent resurvey, part 


is indicated. Copies of plats may be se- 
cured from the Bureau offices in the States 
or from the Director, Bureau of Land Man- 
agement, Department of the Interior, Wash- 
ington 25, D. C. 

T. 4 8, B2 
> © ae 
T. 5 8. 
z - 


E.—Dependent resurvey, part 
E.—Dependent resurvey, part 
E.— Dependent resurvey, part 
E.—Dependent resurvey, part 





~ 


‘olorado—Siath Principal Meridian 

5 S., R. 77 W.—Small tract surveys 
5 8., R. 78 W.—Small tract surveys 
9 S., R. 98 W.—Dependent resurvey 
.. 10 8S., R. 98 W.—Dependent resurvey 
’.17S8., R. 72 W.—Dependent resurvey 


New Mesico Principal Meridian 
3°43 N., R. 19 W.—Survey of subdivision 
.. 334 N., R. 20 W.—Survey of subdivision 
Nevada—Mt. Diablo Meridian 
', 44 N., R. 37 E. 
New Mexrico—New Mevico Principal Meridian 
6 N., R. 7 W.—Survey, Acoma Purchase Area 
Boundary 
T. 7N.,R. 6 W.—Dependent resurvey 
T. 25 S., R. 11 W.—Dependent resurvey 
"25 S8., R. 12 W.—Dependent resurvey 





Oregon Willamette Meridian 
2 8., R. 9 W.—Dependent resurvey, part 
3 S., R. 7 W.—Dependent resurvey, part 
’. 25 S., R. 1 W.—Dependent resurvey, part 
29 S., R. 7 W.—Dependent resurvey, part 
South Dakota—Black Hills Meridian 
T. 5 N., R. 5 E.—Dependent resurvey and survey 
T. 6 N., R. 5 E.—Dependent resurvey and survey 
Utah—-Salt Lake Meridian 
T. 36 S., R. 20 E.—Skeleton surveys 
T. 37 S., R. 17 E.—Skeleton surveys 
T. 37 S., R. 18 E.—Skeleton surveys 
T. 37 S., R. 19 E.—Skeleton surveys 
T. 37 S., R. 20 E.—Skeleton surveys 
T. 38 S., R. 17 E.—Skeleton surveys 


Wee 











T. 38 S., R. 18 E.—-Skeleton surveys 
T. 38 S., R. 19 E.—-Skeleton surveys 
T. 38 8., R. 20 E.—-Skeleton surveys 
r. 39 8., R. 17 E.—Skeleton surveys 
r. 39 S., R. 20 E.—Skeleton surveys 
r.438.,R. 2 E.—(4) Small tracts—Glen Canyon 
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Wyoming—Siath Principal Meridian 
.20N., R. 86 W.—Dependent resurvey 
.28N.,R. 71 W.—Dependent resurvey and 

subdivisional 
T. 30 N., R. 100 W.—Dependent resurvey, part 
T. 43 N., R. 60 W.—Dependent resurvey 


le Nae | 


Coast and Geodetic Survey Charts 


HE FOLLOWING new or basically 

changed nautical and aeronautical 
charts were issued by the Coast and Geo- 
detic Survey during the second quarter of 
1958. Copies may be secured from Bureau 
offices and authorized agents in the United 
States and possessions, or from the Director, 


Nautical 

4001——-Hawaii to French Frigate Shoals, Hawaiian 
Archipelago. General chart to which Loran 
lines of position for the new rate 2L7 have 
been added. Former Loran rates 2L4 and 2L6 
have been designated 2L6 and 2L4 respec 
tively ; at seale of 1: 1,650,000 (June, 1958) 
$1.00. 

4111—-Nawiliwili Bay, Kauai, Hawaiian Islands. 
Harbor chart showing extensive shoaling in 
certain areas as disclosed by recent surveys; 
at scale of 1: 50,000 (July, 1958) 50 cents. 

$134—-Kaneohe Bay, Oahu, Hawaiian Islands. New 
harbor chart showing detail of entire bay and 
harbor area ; at scale of 1: 15,000 (May, 1958) 
$1.00 

6156 

6157—Columbia River—Vancouver to The Dalles, 


Coast and Geodetic Survey, Washington 


25, D. C. Remittances covering cost should 
be made payable to Coast and Geodetic 
Survey, Department of Commerce. Com- 
plete catalogs of both nautical and aero- 
nautical charts are issued free upon request. 


Oreg. & Wash. Harbor chart of river and 
channel, showing realignment of the main 
channel south of Reed Isiand from Gary Is- 
land to Onion Rock; at scale of 1: 40,000 


(July, 1958) 75 cents. 
Aeronautical 

Albuquerque. Sectional chart on completely recon- 
structed base; at scale of 1: 500,000 (June, 
1958) 25 cents. 

Dayton. Local chart with new limits; at scale of 
1: 250,000 (April, 1958) 25 cents. 

Huntington. Sectional chart completely recon 
structed with many changes; at scale of 
1: 500,000 (May, 1958) 25 cents. 

Miami. Sectional chart completely reconstructed ; 
at scale of 1: 500,000 (June, 1958) 25 cents. 

Washington. Sectional chart reconstructed ; at scale 
of 1: 500,000 (March, 1958) 25 cents 


SAME FOR THIRD QuarRTER OF 1958 


Vautical 

5532—-San Francisco Entrance, Calif Completely 
reconstructed harbor chart on the Mercator 
projection, with limits extended to include 
all of Oakland Inner Harbor. The chart has 
been modernized to conform to present stand 
ards and is based on modern surveys by the 
Coast and Geodetic Survey and the Corps of 
Engineers, together with recent aerial pho 
tography and Geological Survey topographic 
quadrangles ; at scale of 1: 40,000 (September 
1958) $1.00. 

5574—Carquinez Strait, Calif. Harbor chart of en 
tire narrows between Suisun and San Pablo 


jays, showing revised hydrographic informa 
tion and additional shoreline detail, including 
the extension of channel limits on the south 

. side of Suisun Bay; at scale of 1: 10,000 
(July 1958) $1.00. 


1eronautical 
Sectional charts at a scale of 1: 500,000 on 
completely reconstructed bases, as follows 
toise (September 1958) 25 cents 
Norfolk (July 1958) 25 cents 
Orlando (August 1958) 25 cents 
San Antonio (July 1958) 25 cents 


Right-of-way Award to Frank C. Balfour 


Frank C. Balfour, Chief Right-of-way Agent 
of the California Division of Highways, was 
presented tribute for public service before some 
500 or more right-of-way leaders from all parts 
of the U.S.A., at a national seminar in San 
Francisco this summer, by the American Right 
of Way Association, which is a nationwide pro- 
fessional organization of right-of-way men. 
The resolution commended Balfour for “lead- 
ing the cause of professionalism of right-of- 
way practices and procedures throughout the 
United States.” This was the Association’s 
first award to a member of the profession for 
dedication to public service in its 24-year 
history. 


The professional approach of right-of-way 
men, and the professional approach of highway 
engineers, should be marching in the same ob- 
jective direction with professional approach to 
geometronic engineering-—the science of pro- 
fessional surveys—the basic physical science of 
route and property-line surveys. The _profes- 
sional aspect of right-of-way is important to 
professional aspects of control surveys and 
property surveys and perpetuation of “survey 
markers” or perpetuation of the survey value 
therefrom by careful transfer of marks to safe 
places when faced with damage or destruction 
by highway construction. 

Wa cter S. Dix 
Executive Secretary, ACSM 
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Comment and Discussion 





SUNONUNONNEEU OO ERDONEEROO ERE NONNOET 








The pages of SurveyinG AND MappInG are open to a free and temperate discussion of all 
matters pertaining to the interests of the Concress. It is the purpose of this Department to en- 
courage comments and published material or the presentation of new ideas in an informal way. 


D. R. G. WAGER-SMITH*—A few weeks 
ago I became a member of the American Con- 
gress on Surveying and Mapping, and have re- 
ceived several recent issues of the Journal, in- 
cluding the January—March, 1958 issue. 

Please accept my congratulations on a very 
fine publication. Format, type, makeup, and 
content are excellent. I regard it as a valuable 
addition to the several engineering magazines 
that I receive. 

* 531 Hermosa Drive, Northeast, Albuquerque, 
N. Mex. 

Epiror’s Notre.—Thanks for the suggestion. 
We will see what we can work out. 


Epiror 


May I make a suggestion? Frequently in 
reading an article the reader finds passages 
about which he would like to communicate di- 
rectly with the author. I believe that commu- 
nications of this sort are valuable to the publi- 
cation, to the profession, and to the author who 
has worked hard on his article; and that, there- 
fore, all reasonable means should be employed 
to facilitate direct communication between au- 
thors and readers. Pursuant to these ideas, I 
suggest that the author’s mailing address be in- 
cluded in the by-line. 
ASCE’s Civil Engineering. 


A good example is 


CIRCULAR CURVES AGAIN 


R. D. Comstock*—To find the radius of an 
existing curve, measure off a number of equal 
chords and turn the angles (a The angle 
a) can be obtained by dividing the total angle 
by the number of chords. The angle (a) will 
equal half the central angle for the chord 
chosen. The radius may be computed by the 
sine equation, or by using the cosecant, and 

R C/2 cosec @ 

This is useful especially on railroads and 
highways, where a considerable length of curve 
can be seen from one setup. The angle (a 
becomes half the degree of curvature, by the 
railroad formula, if the measured chords are 
100 feet in length. 


* Registered Civil Engineer, 1601 East Gon- 
zalez St., Pensacola, Fla. 


HOW LONG 


Lecare Hamitton*—lIn the course of lay- 
ing out a subdivision recently, I had occasion 
to wonder just how long a chord I might use 
on the short radius curves and hold to the error 
allowable in this case. No book in my library 


* Civil Engineer-Land Surveyor, Georgetown, 
S. C. 
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We once saw in a Lancaster, Pa., restaurant, 
the walls of which were plentifully decorated 
with cards bearing Pennsylvania Dutch sayings, 
a sign which read, “When the little red house 
is by, the train is all.” Apparently the caboose 
on this train of thought regarding the radii of 
circular curves is still nowhere in sight. 


EpITor 


A CHORD? 


gave the information wanted. All said that 
shorter chords are used for short radius curves, 
but none gave any figures related to degree of 
accuracy. So I worked out the accompanying 
table in which D equals the degree of curva- 
ture and R equals the radius. All are shown 
as 100-foot chords, but column 6 expresses the 
chord as percent of the radius. Column 7 
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shows the number of parts in which there would 
be one part error. 

The values in Column 6 were then plotted 
against those in Column 7. These gave the 
curve shown. From this curve I found that if 
I were working to an allowable error of 1 in 
5,000 the curve must be laid out with chords 
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no more than 7 percent as long as the radius, 
If I allowed myself an error of 1 in 3,000, 
chords as long as 9 percent of the radius might 
be used, as shown by the dotted lines. 

The relationship of error to chord-as-percent- 
of-radius is constant and may be used on curves 
of any radius. 





1) (2 3) 4) (5 (6) (7 
einai RADIUS CHORD ARC = DIFFERENCE 1099 CyoRp 100 
OF CURVE (From 2R sin — oe. = (Ase Minus RADIUS DIFFERENCE 
Trautwine ore ery ae 180 Chord ‘ en 
.0174533 DR 

;* 5729.648 100 100.0013 .0013 1.75 76,923 

2" 2864.934 100 100.0051 .0051 3.49 19,608 

3 1910.077 100 100.0114 0114 5.24 8,772 

s 1432.685 100 100.0203 .0203 6.98 4,926 

5 1146.279 100 100.0318 .0318 8.72 3,145 

6 955.366 100 100.0457 .0457 10.47 2,188 

7 819.020 100 100.0622 .0622 12.21 1,608 

8° 716.779 100 100.0813 .0813 13.95 1,230 

9 637.275 100 100.1030 .1030 15.69 971 

10 573.686 100 100.1271 .1271 17.43 787 


Curve is on opposite page 


B. S. in Cartography 


“Want a Degree in Cartography?” 

This headline appeared in several District of 
Columbia newspapers before the fall semester 
started. This unusual “eye catching” title line 
came about in response to continued requests 
from many Government Agencies which have 
cartographic missions. A number of local edu- 
cational institutions took up this challenge and 
have come forth with an outstanding carto- 
graphic program so sorely needed in this field 
of edcuation. 

The George Washington University is one of 
the first universities in the United States an- 
nouncing a program leading to the degree of 
Bachelor of Science in Cartography. The cur- 
riculum is designed to present a sound educa- 
tional program which meets the educational re- 
quirements of the professional cartographer. 
Cartographic subjects constitute the major field 
of study; Engineering, Geography, and Mathe- 
matics are supporting subjects. 

Although other institutions of learning in the 


Washington area do not offer a complete course 
leading to a degree in cartography, yet the sub- 
jects offered are of such nature as to meet the 
professional qualifications required by various 
Government cartographic agencies. 

The U. S. Department of Agriculture Gradu- 
ate School is one of those institutions and offers 
courses in Geodetic Surveying, Theory of Ge- 
odesy, Mathematics for Cartographers, and 
Large Scale Maps. 

Georgetown University also offers various 
courses in geodesy. 

Lately a number of European institutions 
have been offering cartographic courses and it 
is hoped that additional United States educa- 
tional institutions will soon plan to sponsor a 
cartographic program similar to that given in 
the Washington area. This should be all the 
more so because of the advent of the recently 
enacted educational legislation by the Federal 
Government. (Public Law 85-507 
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Geodesists Needed 


The United States Civil Service Commission 
—in Announcement No. 168 B, Issued Septem- 
ber 23, 1958, no closing date—announces an 
examination for Geodesists, GS grades 5 to 15, 
at $4,040 to $12,770 a year. Anyone inter- 
ested in this unassembled examination should 


write to the U. S. Civil Service Commission, 
Washington 25, D. C., for information con- 
cerning positions to be filled, and how to ap- 
ply. Applicants are rated on their training and 
experience as evidenced by Form 57 and sup- 
porting papers, after proper verification. 
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NISTR, 


Pioneering in Photogrammetric Instrumentation Since 1924 
ROMA 


Nev 


NISTRI STEREOCOMPARATOR TA-3 


We take great pleasure in announcing that the newest 
and most advanced concept in precision stereophotogram- 
metric instrumentation is now being delivered. 


Your inquiries are requested 


OMI CORPORATION OF AMERICA Wo 
or 
ENGINEERING and SALES OFFICES EXECUTIVE OFFICES 
512 North Pitt Street, Alexandria, Virginia 286 Fifth Avenue, New York 1, N. Y. 
Telephone—KIng 9-4064 Telephone—OXford 5-1344 


OTTICO MECCANICA ITALIANA e Rilevamenti Aerofotogrammetrici s.p.a. Via Della Vasca Navale 81 (Roma) 
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a Pocket size roll 
& _y Colorfast flagging 


Tears off clean 


Won't slip off roll 


Flexible at 
Ro” Pr low temperatures 


Mold and 
mildew resistant 


_— Marks easily with ball pen, 
soft pencil or crayon 


Won’t rope 


or curl “ie 


— 


AL KINDS OF FIELD EQUIPMENT AND SUPPLIES 








EW SERVCO RIBBON FLAGGING 
OR SURVEYORS AND ENGINEERS 


Never Before a Flagging Tape like SERVCO! 


Originated by a firm specializing in 
supplying engineers and surveyors 
equipment, SERVCO FLAGGING is a 
product designed especially for you. 
Made by Surveyors Service Company in 
5 brilliant new colors, you’ll find 
SERVCO to be the strongest, thickest, 
most heavily embossed flagging you 
have ever used. So outstanding that it 
is covered by a money-back satisfaction 
guarantee by Surveyors Service Com- 
pany. If you don’t use SERVCO Flag- 
ging Tape now, why not ask your dealer 
to show you a roll. Or write direct today. 


SURVEYORS SERVICE CO. 


George A. Greenewald 
2021 S. Grand Ave., Los Angeles 7, Calif. 
Richmond 7-0606 


ticlusive Distributor, Seiler Instrument co., / California, Arizona, Nevada / Aeents: C. L. Berger & Sons, Inc., 
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Abstracts of Articles on Geodesy and 
Related Fields 


The Army Map Service, of the Corps of Engineers, U. S. Army, publishes quarterly a series 
of processed sheets under the title: “Abstracts of Articles on Geodesy and Related Fields.” 
The following are excerpts from the issue bearing the date July 1958 and are selected for re- 
printing in SuRvEYING AND Mappinc as being of possible interest to a considerable percentage 


of our readers. 


The selection has been somewhat arbitrary, and only those abstracts believed 


to be of quite general interest have been included.—Eprror. 


403 Geodesy, a Science of Observations (La 
Géodésie, Science d’observations). Pierre Tardi 

There is a tendency to classify all sciences 
into the Theoretic 
But there 
are some sciences which cannot be put in either 
one of these two groups. 


following two categories: 
sciences and Experimental sciences. 


Such is the case of 
Geodesy, Astronomy and several other sciences. 

Therefore, geodesy should be called the sci- 
ence of observations. fields 
were examined and explained in order to sup- 
port the theory that geodesy is the science of 
observations, 


Various geodetic 


Festscurirt C. F. Barescuun (French)- 
AMS-GL-B644.9002 (1957)-ma 
412 Sun-Altitude Azimuths (Uber Sonnen- 


hoehenazimute 


F. Toepfer 


The most important methods of determining 
an astronomic azimuth during field operations 
are the observations of polaris and the sun. 
The first method is more accurate, the second 
more Sun azimuths are recom- 
mended for all work which does not require an 
accuracy of more than + 10”. 


economical. 


A simple target 
such as the sun circle and approximate record- 
ing of meteorological conditions suffice for this 
This report shows that 
azimuths fulfill their 
purpose even if no thermometer and barometer 
are available. 


degree of accuracy. 
the observations of sun 


Therefore, the only auxiliary 
equipment needed for these observations are a 
sun circle for the theodolite, a high angle prism 
protected from the glare of the sun and a watch 
which is accurate within one to three minutes. 
For the evaluation of the observations an astro- 
nomic yearbook will also be required. 

The Zeiss 030 theodolite has proven particu- 
larly suited to these observations. 

The test measurements confirmed the 
theoretical results. If observations are limited 
to the times when da/dh=2.2, and h=15°, an 
internal and external accuracy of +10” is at- 
tained in the proposed simple procedure. 


have 


VERMESSU NGSTECHNIK, German) -AMS- 
GL-B664.7350, v. 5 No. 9 (1957)-ms 


413. The Measurement of Ist and 2nd Order 
Eccentricities With the Zeiss, Jena 2 m. Sub- 
tense Bar (Zur Messung von Exzentrizitaeten 
I. and II. Ordnung mit der 2 m-Basislatte 
vom VEB Carl Zeiss Jena). C. Bernatzky. 

Eccentricities exceeding 50 m. have been 
measured so far nearly exclusively with the 
measuring rod. New developments have made 
it possible to devise new methods using the 2 m. 
Subtense bar (called Bala for short in this 
article) for the determination of eccentricities 
between 50 and 200 m. The author limits him- 
self to these distances, because measuring tapes 
give faster and sufficiently accurate results for 
eccentricities of less than 50 m.; and 200 m. is 
generally accepted as the maximum for eccen- 
tricities. 

Three sources of errors are then given for 
parallactic precise distance measurement: ac- 
cidental (such as errors in the angle observa- 
tion); systematic (such as errors in the adjust- 
ment of the Bala) which, however, must not be 
taken into consideration when computing the 
mean error, but be added to the acci- 
dental errors and, thirdly, errors which result 
from admissible tolerances in, e.g., the construc- 


must 


tion of the equipment; these latter can be 
eliminated by corrections and do not have to be 
taken into consideration. 

The various errors are then discussed in de- 
tail, then the combined effect of accidental and 
systematic errors on the usual arrangement of 
measurements. Next, the determination of the 
error limit is given for parallactic angle ob- 
servation. Finally, the error limits for paral- 
lactic precise distance measurement. 

This article is well supported by pertinent 
tables. 

VERMESSUNGSTECHNIK, (German) -AMS- 
GL-B664.7350, No. 11 (1957)-ms 
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416 Study of the Usability of Combination 
Towers in Higher Order Triangulations (Un- 
tersuchungen ueber die Brauchbarkeit des kom- 
binierten Signaltyps fuer Triangulationen hoeh- 
erer Ordnung W. Lorenz 


First, the regular tower is described which 
has two separate non-touching structures; one 
for the signal and the observer and one for the 
instrument stand. Then the combination tower 
now widely used in the Soviet Union when the 
height of the observer is more than 12 m. The 
instrument stand forms an integral part of the 
tower; its supports are connected to the tower 
at a height of 6 to 8 m. above the ground, but 
the two structures do not touch any other place. 
The great economic advantage of this type of 
tower is that it saves up to 40% in material and 
wages. 

One regular and one combination type tower 
were built for purposes of comparing their 
suitability to higher order triangulation work. 
The horizontal shifts of the instrument table 
and the tip of the pyramid and the rotation 
of the point at which the instrument was placed 
around a vertical axis were studied for several 
months. The report gives all this information 
in great detail. 

It is concluded that the regular and combi- 
nation type towers are equal with regard to 
horizontal shift and rotation. However, the 
combination type is much more subject to the 
influence of wind, which makes it unsuitable at 
present for Ist order observations. It is, never- 
theless, considered as the most suitable signal 
for lower order triangulations in view of its 
combination of economy and technical ade- 
quacy. 

VERMESSU NGSTECHNIK, German) -AMS- 
GL-B644.7350, v. 5 No. 9 (1957)-ms 


$19 A Penta-mirror as an Optical Micrometer. 
Der Pentaspiegel als optisches Mikrometer.) 
N. Barany 


The paper deals with optical micrometers, 
especially the Boskovich rotating pair of wdeges, 
known for about 200 years. The author has 
designed the pentamicrometer by matching the 
rotating pair of wedges and the penta-mirror. 
It is pointed out that heat effects arising at the 
setting of the penta-mirror form the basis of 
the condition of functioning of the whole sys- 
tem. Comparison of the combination of the 
pair of wedges and of the penta-mirror with 


the plain rotating pair of wedges shows that the 
solution of incorporating the mirror eliminates 
image deviation occurring with the pair of 
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wedges. On the other hand, the only disad- 
vantage of the penta-micrometer, the magni- 
tude of image shift caused by rotation, is a 
negligible quantity in surveying instruments. 
The penta-micrometer is suggested in the 
first place for telemeters of geodetic tachym- 
eters with short integral part of the instrument. 
Acta TECHNICA SCIENTIARUM HUNGARICAE 
German )-AMS-GL-910.1069, v. 13, No. 3-4 
1955 ) -af 


421 Fifty Years of Geodetic Activities of the 
Geodetic and Geophysics Institute of Padua 
University (1907-1957) Cinquant’anni di at- 
tivita geodetica dell’Instituto di geodesia e 
geofisica dell’Universita di Padova 1907- 
1957). Dr. Armando Norinelli 


The historical development of the Geodetic 
Institute, founded in 1907, is presented in 
detail. 

In 1942, the Geodetic Institute changed its 
name to the Geodetic and Geophysics Institute. 
In the post-war period the Institute developed 
rapidly. Since 1949, the Institute’s periodical 
“Nuova serie” is regularly published. Since 
1950, large-scale gravimetric surveys are being 
carried out. At the end of 1956 there were de- 
termined 1,082 gravimetric and 368 magnetic 
stations. An important astro-geodetic survey 
along the Adriatic coast was carried out in 
1956. In the meantime geophysical research 
was initiated. 

A brief description of recently obtained and 
most modern instruments concludes the paper. 

Rivista DEL CaTasTo E DEI Servizi TECNICI 
Erariaut (Italian)-AMS-HD671 R62, v. 12, 
No. 2 (1957)-am 


425 On an Analytic Experimental Law for 
Barometric Leveling (Su di una legge analitico- 
sperimentale per le livellazioni barometriche). 
Prof. B. Bonifacino 


The barometric leveling method was recently 
modernized by the introduction of microbaro- 
metric aneroids, specially designed by the As- 
kania Company. The accuracy of the eleva- 
tions determined with such instruments is 
greatly increased and meets the requirements 
for technical projects. 

The Boaga corrections for barometric level- 
ing are discussed in detail, mathematically 
proved and well illustrated with diagrams and 
tables. 

Rivista DEL CaTASTO E DEI SERvizI TECNICI 
Erariaut (Italian)-AMS-HD671 R62, v. 12, 


No. 2 (1957)-ma 
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ABSTRACTS OF ARTICLES 


431 General Formulae for the Deflections of 
the Vertical and Laplace Azimuths (Obshchiye 
formuly ukloneniya otvesnoy linii i azimuta 
Laplasa). A. A. Izotov 


The author investigates the relationship be- 
tween geodetic coordinates and astronomic de- 
terminations of position and azimuth, and the 
effect of errors in the latter determinations on 
the parallelism between the axis of the earth’s 
revolution and the minor axis of the reference 
ellipsoid. The errors in astronomic latitude 
determination will displace the true zenith in 
the plane of the meridian, while errors in azi- 
muth and longitude determination will also 
cause a displacement of the zenith in the plane 
of the prime vertical. The cumulative effect 
of these errors at individual astronomic points 
will be accidental. However, any error in 
astronomic determination of position and azi- 
muth at the initial point of a triangulation 
system will have a systematic effect. In order, 
therefore, to secure parallelism between the 
axis of rotation and the minor axis of the ref- 
erence ellipsoid, very precise astronomic deter- 
minations at the initial point are necessary. 

GropeziyA 1 KartrocrariyA No. 6 (1957 
AMS-GL-B 675.2214 (1957) No. 6-ap 
432 A Simultaneous Adjustment of Leveling 
Nets of Various Orders (O sovmestnom urav- 
noveshivanii nivelirnykh setey razlichnykh klas- 


sov) V. P. Kozlov. 


The author indicates that in order to reduce 
the effect of errors of the initial data it is nec- 
essary to carry out a simultaneous adjustment 
of the second, third, and fourth order level 
nets. For this purpose the author demonstrates 
that equivalent lines according to the following 


@e 
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correlation are substituted for level lines of 
the second to fourth order. 


Lona order ~ 4D ora order ~ 16L sty, order 


A comparison of the results of this simul- 
taneous adjustment of level lines of various 
orders which belong to the same loop and were 
previously separately adjusted, shows that the 
mean-square error of the junction bench marks 
has decreased by an average of 45 percent, in 
comparison with the errors obtained in separate 
adjustments. The time needed for this adjust- 
ment does not exceed the time spent on separate 
adjustments. 

Trupy Mnucark (Russian)-AMS-GL-B675.- 
2299 No. 25 (1957)-ap 


434 On the Problem of Visibility in Geodetic 
Measurements (Problem vidljivosti kod geode- 


tiskih merenja Dusan Benéié 


The accuracy of measurement does not de- 
pend only on the precision of the instruments 
and on the capability of the observers, but on 
the atmospheric conditions as well. Generally 
speaking, the problem of visibility was not 
taken into consideration by geodetic writers. 
Even in Jordan’s formulae this important factor 
of influence is missing. 

The problem of visibility is analyzed in the 
following manner: (1) measurements with the 
greatest utilization of favorable visibility; (2) 
measurements without the greatest utilization 
of favorable visibility; (3) the human eye 
and its physiological qualities; (4) the tele- 
scope and its optical qualities; (5) the atmos- 
phere; (6) the illumination and brightness of 
sighting points; (7) the night measurements. 

Geropvetski List (Serbian)-AMS-GL-B658.- 
7100, v. 11. Nos. 9/12 (1957)-ma 


Map on Magazine Cover 


The American Legion Magazine, August 1958, 
has a very striking cover. The background for 
the whole cover is a reproduction of a section 
of a modern road map. The territory included 
extends from Manistique and Mackinaw City 
on the north to a little below the latitude of 
Centralia on the south, and from the Windsor- 
Detroit area on the east to the longitude of 
Platteville, Wisconsin, on the west. In the blue 
area for Lake Michigan, large letters call atten- 
tion to the National Convention of the Amer- 
ican Legion to be held in Chicago, September 


1-4, 1958. 


dition to the title of the magazine, etc., is an 


Superimposed on the map, in ad- 


array of airplanes, trains, buses, and private 
cars—all headed toward Chicago. The result 
is an eye-catching cover. 

Within the magazine there is an interesting 
popular article on the history of road maps, 
“Keeping "Em on the Road” by Jack B. Kem- 
merer, which is well illustrated and contains 
some rather startling facts which prove that 
“the free road map is big business.” 
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ASIA GUPT GEODETICAL-RANGE-FINDER “TODIS” 


for fast and easy measurements for pre- 
liminary engineering work, topographical 
surveys, river surveys, ground map plot- 
ting, supplementing of buildings on cadas- 
tral maps, and surveys for supplementing 





photogrammetric maps 
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Reprints of Articles 


Reprints in quantities of 50 or more may be obtained of any article appear- 
ing in this issue. Orders must be placed with the Editor-in-Chief, Howard S. 
Rappleye, 6712 4th St., N.W., Washington 12, D. C., not later than 3 weeks 
after publication. Authors who wish reprints of their articles may so indicate 
when manuscripts are submitted. Approximate prices of reprints follow: 


Without Covers 


Number 4 pp. 8 pp. 12 pp. 16 pp. 20 pp. 24 pp. Covers* 
50 $13.25 $21.50 $32.00 $34.00 $44.50 $52.75 $10.50 
100 $13.75 $22.50 $33.50 $35.50 $4650 $55.25 $12.50 


Add’l 100s $1.10 $190 $290 $290 $400 $490 $ 4.10 


* Heavy paper covers—over and above the cost of reprints without covers. 
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Indiana Society of Professional Land Surveyors 


The fall meeting of committees of the In- 
diana Society of Professional Land Surveyors 
was held at the Turkey Run State Park, 
November 7-8, 1958. This constituted a work- 
ing session for the twelve committees of the 
organization. Attendance was not limited to 
committee members and any interested mem- 
bers could attend if they wished to do so. 

President George Crowder attended the an- 
nual meeting of the American Congress on 
Surveying and Mapping, D.C., 
March 24-26, 1958. The two following para- 
graphs are quoted from his report to the 
LS.P.L.S., as published in their Surveying and 
Mapping Newsletter, September 1958, Vol. IV, 
No. 3. 

“Most of the meetings that I attended were 


Washington, 


staged by the Property Surveys Division. I 
was particularly impressed by the caliber of 
the men who participated in these programs 
and was inspired by their devotion to our pro- 
fession and their concern for their fellow sur- 
veyors and the public. As long as we are being 
represented by such people as these, we will 
not zo too far wrong.” 

“Much of the program concerned methods 
and problems beyond the scope of work nor- 
mally done by the average surveyors; however, 
knowledge of these methods and problems is 
bound to make one better qualified to cooperate 
with our state and national agencies and sup- 
port their views in what they are attempting 


to do.” 


Land Surveyors’ Association of Washington 


Newly elected officers of the Land Survey- 
ors’ Association of Washington, with term office 
from July 1, 1958, to June 30, 
follows: 


1959, are as 


Hugh Goldsmith, President 
Wilfred Webb, Vice President 
Robert Jones, Secretary 
Lowell Palmerton, Treasurer 
Rosert W. JoNeEs 
Secretary 


Kansas Society of Land Surveyors 


The Kansas Society of Land Surveyors met 
in their first annual convention on October 25, 
1958, at the Jayhawk Hotel in Topeka, Kansas. 
The KSLS has been organized less than one 
year but already has four State Chapters 
Kansas City, Topeka, Salina, and Wichita- 
with a total membership of 112, and a steady 
growth in membership is expected. 

The following officers were elected for 1959, 
to take office immediately: 

President—James L. Bell, Prairie Village 

Vice President—Charles Pfarr, Topeka 

Secretary—Wendell Wyatt, Salina 

Director (3 years)—Grant A. Brezina, Dodge 

City 

The principal concern at this convention was 

the report of the Legislative Committee and the 


interest in submitting a bill to the Kansas State 
Legislature to license surveyors. It is the inten- 
tion of the Legislative Committee to submit such 
a bill in January 1959. It is hoped at this time 
that the bill can be submitted in conjunction 
with the Kansas Engineering Society and the 
Consultant’s Section of the Kansas Engineering 
Society. 

The newly-elected president, James L. Bell, 
presented a brief report on the “Final Report 
by the Task Committee on Status of Surveying 
and Mapping, Surveying and Mapping Division, 
American Society of Civil Engineers.” Brother 
B. Austin Barry, Chairman of that committee, 
furnished a preliminary copy of the report, not 
yet approved by ASCE. The review was pre- 
sented without comment or criticism from the 
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floor in order to avoid any preliminary criticism 
or comment prior to final action by ASCE. 

A very successful day was ended with a ban- 
quet at which the principal speaker was State 
Senator James Porter of Topeka. He spoke on 
the subject of Legislation. 
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Following a petition authorized by unanimous 
approval in a meeting at Salina, Kans., July 30, 
1957, the Kansas Society of Land Surveyors has 
duly qualified and is a newly affiliated institu- 
tional member of ACSM. 


Missouri Association of Registered Land Surveyors 


The Second Annual Meeting of the Missouri 
Association of Registered Land Surveyors was 
held at the Missouri School of Mines, Rolla, 
Mo., on October 4, 1958, with nearly 100 per- 
sons in attendance. 

A tour of the Photogrammetric Section of 
the U. S. Geological Survey’s office at Rolla was 
an outstanding feature of the program. 

At the luncheon the speaker was James L. 
Bell, Chairman of ACSM’s Property Surveys 
Division’s committee on Fees and Salaries. Mr. 
Bell reviewed the background of ACSM, its ac- 
complishments, and its aims, with special em- 
phasis on those programs within the Property 
Surveys Division of special interest to the prop- 
erty surveyors present at the meeting. 

Certain printed matter from ACSM was 
made available to those present. This included 
membership application blanks, copies of ar- 
ticles from SURVEYING AND MappPIinc, and other 
information which would indicate the advan- 
tages of membership in ACSM. A direct invita- 
tion was given to all members of the MARLS 
to join ACSM, and it was explained that this 
was in no way competitive with their present 
affiliation with ASCE, but simply offered a na- 
tional contact with other surveyors with specific 
interests the same as theirs and also offered the 
advantage of receiving the quarterly Journal. 


Mr. Bell also reviewed the Fees and Sala- 
ries study. Five thousand questionnaires were 
sent out to surveyors throughout the United 
States. A great percentage of these were re- 
turned, and even more interest was evident than 
had been anticipated. Mr. Bell will discuss the 
results of this survey at the 19th Annual Meet- 
ing of ACSM in Washington next March. 

State Senator Hatcher, who was instrumental 
in securing the passage of the Missouri Survey- 
ors License Law, was present at this meeting and 
spoke on legislative matters. 

Dean C. L. Wilson of the Missouri School of 
Mines and Metallurgy and his staff were present 
and were very helpful in making the Second An- 
nual Meeting of the MARLS the success it was. 

Officers elected for 1959 are as follows: 

President—T. C. Horstman, Jefferson City 

President Elect—C,. C. Redman, Jr., Kennett 

Vice President—R. P. Patient, Ferguson 

Director (3 years)—Dewey Jett, Linn 
- Director (2 years)—G. W. Pritchard, Inde- 

pendence 
Director (1 year 

field 
The mailing address of this organization is: 


G. H. Kastendieck, Spring- 


Missouri Association of Registered Land Survey- 
ors, P. O. Box 355. Jefferson City, Mo 


California Council of Civil Engineers and 
Land Surveyors Adopt Convention Program 


At its meeting in Sacramento on October 
18th, 1958, the California Council of Civil Engi- 
neers and Land Surveyors, with their president, 
George C. Bestor, executive secretary, William 
A. White, and eighteen directors present, 


adopted a full and varied program proposed by 
F. William Pafford of Los Angeles. Milton E. 
Jeanney, who will be convention manager, an- 
nounced that the Statler-Hilton Hotel in Los 
Angeles will be the headquarters for the con- 
vention to be held January 23-24, 1959. 

A major feature of the convention program 


will be a report on the most extensive study 
ever undertaken’ in this country on the status 
of surveying and mapping. 

Matters of consulting practice, education, pub- 
lic relations, organization, and legislative and 
technical affairs, were also reported. There was 
also informal discussion of the California high 
way program and associated survey practices of 
various governmental agencies and the private 
practices of the civil engineering and land sur- 
veying professions, 
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Association of Provincial Land Surveyors of Nova Scotia 


A meeting of the Association of Provincial 
Land Surveyors of Nova Scotia was held at the 
Lord Nelson Hotel in Halifax October 27-28, 
1958. ACSM’s former president, Lester C. 
Higbee, presented greetings from the American 
Congress on Surveying and Mapping. This 


ae 


ae 


genial gentleman has frequently carried the good 
word of ACSM far and wide on many similar 
occasions and needs little, if any, introduction 
to either Canadian or United States members 
of ACSM. 


ae 


New “Bowditch” 


The popular American PracticaL Navi- 
GATOR, commonly known as “Bowditch”, after 
Dr. Nathaniel Bowditch, author of its first 
editior, has been completely rewritten at the 
U. S. Navy Hydrographic Office. The new 
1524-page edition, available on or about De- 
cember 6, 1958, the 128th birthday of the Hy- 
drographic Office, may be obtained from sales 
agents of the Hydrographic Office or from the 
Superintendent of Documents and his sales 
agents, at $6.25 per copy. 

“Bowditch,” long considered the final au- 
thority on navigation throughout the world, 
was first published in 1802. In 1868 the Hy- 
drographic Office purchased the copyright and 
plates. Of all the approximately 70 editions 
of the book, only one before the 1958 edition 
represented a thorough rewrite. This was the 
edition of 1882, prepared by Commander P. 
H. Cooper, USN. The 1958 edition was pre- 
pared by a team headed by Alton B. Moody. 

The new “Bowditch” has been given a dark 
blue cover with gold lettering, to distinguish 
it from previous editions. Although completely 
rewritten, it retains the objective of the first 
edition, that of being a complete summary of 
practical navigation, with useful supplementary 
information, all presented in such manner that 
any mariner willing to apply himself can un- 
derstand it without an instructor. He will be 
assisted by practice problems, at the ends of 
many chapters, and more than 500 illustra- 
tions, some in color. However, the book is 
condensed, being intended primarily as a refer- 
ence book for navigators. In addition to the 
principles of routine navigation, it includes in- 
formation of use when the unusual is encoun- 
tered. An extensive, 68-page index makes the 
information easy to locate. 


The book is divided into eight “Parts.” The 
first deals with background information and 
fundamentals, the second with piloting and 
dead reckoning, the third with electronics and 
navigation, the fourth with celestial naviga- 
tion, the fifth with the practice of navigation 
under various conditions, the sixth with ocea- 
nography in its various navigational aspects, 
the seventh with weather, and the eighth with 
the production of charts. Throughout, univer- 
sal methods are given greater emphasis than 
those with special application, where a choice is 
available. The need for judgment based upon 
experience is stressed. 

The eight Parts, of some 900 pages, are di- 
vided into 44 chapters. These are followed by 
29 appendices containing a wealth of reference 
information of interest to navigators, and ex- 
tracts from various government publications for 
which sample problems are given in the text. 

Following the appendices are 34 tables, 
which, with their explanation, cover 272 pages. 
Although a number of these tables were car- 
ried over from previous editions, all tables have 
been carefully checked for accuracy, arrange- 
ment, and limits, and a number of changes have 
been made. 

The paper on which the book was printed 
was carefully selected after tests of a number of 
samples. Consideration was given to strength, 
wearing qualities, effect of dampness, opacity, 
thickness, presentation of illlustrations, freedom 
from glare, and noncurling qualities. The 
cover, too, was selected for wearing qualities as 
well as for pleasing appearance. 

The new “Bowditch” is a worthy successor of 
of the book which has so long been affection- 
ately considered by many to be the “Sailor’s 


Bible.” 
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LOCATE STAKES, MARKERS, MONUMENTS 
FASTER-MORE EASILY! 


with the Time-Proved AQUA 


DIP NEEDLE LOCATOR 


Here is the nation’s most widely used locator that has helped 
utility companies for years to pinpoint hidden water and gas valve 
boxes quickly and effortlessly. The AQUA locator also is gaining 


ever increasing acceptance with surveyors, 





Your Name 


n GOLD 





FREE. Order, today. 


LOOK AT THESE SUPERIOR FEATURES: 


% NO STOOPING — Easy top- 


% NO WIRES, BATTERIES or 
SWITCHES—Simple, powerful 
magnetic action, factory ad- 
justed for YOUR geographical 
location, assures unfailing re- 


view reading! 


saves you time! be the judge! 


See Your Blueprint Dealer or Write Direct to: 


AQUA SURVEY & INSTRUMENT COMPANY 


2026 Leslie Avenue, Cincinnati 12, Ohio 





ppers an 
because of its simplicity, ruggedness and accuracy. Check the feo 
tures below, then try the AQUA locator on the job for 15 days, 


%& RUGGED, COMPACT, ACCU- 
RATE, CONVENIENT! 
% GUARANTEED —to function 
sults! regardiess of weather, surface 
or ground cover! 
% NO NEEDLE SPINNING—Ex- % 15-DAY FREE TRIAL — No 
clusive electric braking action money! No obligation! You 





$29.50 F. 0. B. CIN., 0. 








Nautical Charts of the Harbors and Coasts 


The Coast and Geodetic Survey publishes over 
300 charts of the harbors and rivers of the con- 
tinental United States, in addition to those of 
the territorial possessions. These charts are in- 
tended for navigation and anchorage relatively 
close to shore, in protected waters. Their scales 
range from 1: 2,500 to 1: 50,000 depending 
on the size and importance of the waterway and 
the number and kinds of dangers existing. They 
depict in detail the natural and dredged chan- 
nels with their controlling dimensions. Prom- 
inently charted are the dangers and limiting 
lines of defined anchorage, restricted and pro- 
hibited areas, and the aids to navigation which 
mark these features. Port facilities are indi- 
cated by proper designation. In general, topog- 
raphy of areas visible from the water, or ex- 
tending inland to the principal highway par- 
alleling the shoreline, is delineated. Prices are 
25 cents, 50 cents, 75 cents and one dollar, de- 
pending on the size of the chart. 

Coast charts, on the other hand, are pub- 
lished at scales of 1: 50,000 to 1: 100,000. They 
are intended for close coastwise navigation when 


a vessel’s course carries her inside outlying reefs 
and shoals, for use in entering rivers and harbors 
of considerable size, and for use in navigating 
the larger bays and sounds. Visual aids to navi- 
gation are shown in all cases except in very 
restricted waterways where they appear on 
larger scale charts. In addition, the charts 
covering Massachusetts Bay and the entrances 
to New York Harbor, Delaware Bay, and Chesa- 
peake Bay contain Loran lines for electronic 
position determination. The Coast Chart series 
covers the entire Atlantic and Gulf coasts and 
the Puget Sound Area in the continental United 
States, and numerous areas in the territories. 
Along the west coast and in the other areas 
not covered by charts of this class, vessels cus- 
tomarily follow a course well offshore and use 
the smaller scale General Charts which are also 
designed for navigation with the aid of land- 
marks, lights and buoys, and characteristic 
soundings. The prices are 50 cents, 75 cents, 
and one dollar, depending on the size of the 
chart. 
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Election of Officers for 1959 


The Nominating Committee appointed by 
President W. B. Williams—Helmuth Bay, Chair- 
man, Robert H. Lyddan, and Roland H. Moore, 
with Walter S. Dix secretary ex officio to the 
met on October 28, 1958, and hereby 
presents the official slate of candidates, each of 
whom has accepted the nomination and the re- 
sponsibility of office if elected by ballot of the 
membership for the coming year. 

For President (one year term 

Georce C. Bestor, Carmel, Calif. 

For Vice President (one year term 

H. Arnotp Karo, Washington, D. C. 

For Directors (two year term). To fill five 
terminating seats on the Board of Direction. 

C. J. AGGELER, San Francisco, Calif. 

WILLIAM C. CUDE, Alexandria, Va. 

JOHN A. LAW, Arlington, Va. 

CLIFFORD A. THORPE, JR., 
Church, Va. 

JAMES P. WEBB, Arlington, Va. 

The above slate has been carefully selected 
under provisions of ACSM Constitution and 
Bylaws in the best interests of ACSM to balance 
out the incumbent Board of Direction both tech- 
nically and geographically. 

Ballots are scheduled to be mailed to the 
membership during the final quarter of 1958 so 
that election results can be announced as early 


committee 


Falls 


as possible in the new year. Actual induction 
of officers will take place during the 19th Annual 
Meeting in March, 1959, the incumbent officers 
remaining in office until that time. 


Brief biographies of the candidates follow. 


GEORGE C. BESTOR 
George C. Bestor, born July 10, 1902, in 
Minneapolis, received his education in Minne- 
sota. With early experience in surveying during 
the construction of the Alaska Railroad, he re- 
turned to the University of Minnesota to receive 
a B.S. in Civil Engineering in 1924. 

Upon graduation he gained experience in the 
oil industry which included several years in 
Australia. During that time he was influential 
in introducing American-type filling stations to 
that country. Returning to the United States 


aes 
t 


he was soon faced with depression years so 
familiar to engineers, and during that 
period he operated a wholesale dress business— 
which was probably as far from engineering as 
one could get. 


many 


Five years of Civilian Conservation Corps 
duty with the Army was followed by five years 
of wartime service, half of the latter again in 
Alaska. 

He established a private engineering and sur- 
veying practice in Carmel, Calif., in 1946, and 
has maintained offices there since that time. 
These operations include subdivision work, land 
planning, and general engineering and surveying. 

Active in professional affairs, he is a member 
of the American Society of Civil Engineers and 
the Urban Land Institute. This year he has 
President of the California Council of 
Civil Engineers and Land Surveyors. As present 
Vice President of ACSM he has attended the 
International Federation of Surveyors congress 
in Holland with President Williams, staged the 
successful first ACSM Western U. S. Regional 
Conference at Monterey, Calif., and was influen- 
tial in organizing the Oregon Section of ACSM 
and the proposed Utah Section of ACSM. 


been 


H. ARNOLD KARO 
Rear Admiral H. Arnold Karo, Director, 


Coast and Geodetic Survey, was born at Lyons, 
Nebr., December 24, 1903. His primary- and 
secondary-school education received at 
Lyons, and he graduated from the University of 
Nebraska in June 1923 with a degree in civil 
engineering. 


was 


He received the honorary degree 
of Doctor of Science at Union College in Feb- 
ruary 1958. 

He entered on duty with the commissioned 
service of the Coast and Geodetic Survey in 
1923 and has, during his 35 years of service, 
progressed from Ensign to Rear Admiral. He 
has been the Director of the Survey since August 
1955. His service with the Survey has taken 
him to Alaska, the Philippines, the West Indies, 
as well as the Atlantic, Gulf, and Pacific Coast 
of the United States. 

During World War II he was transferred to 
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the Army Air Forces, and for more than two 
years served as the commanding officer of the 
Air Forces Aeronautical Chart Plant, St. Louis, 
Mo., with the rank of Colonel. 

Prior to his appointment as Director, he 
served for four years as the chief of the Division 
of Charts. 

Admiral Karo is Chairman, Committee on 
Cartography, National Academy of Sciences, 
National Research Council, which serves in an 
advisory capacity to the Department of State on 
matters connected with United States participa- 
tion in the work of the Commission on Cartog- 
raphy of the Pan American Institute of Geog- 
raphy and History. 

He is a member of the American Geophysical 
Union, United States Naval Institute, American 
Society of Photogrammetry, Cosmos Club, 
Sigma Xi, and Sigma Tau. He is also the 
C&GS member on the Mississippi River Com- 
mission. 

C. J. AGGELER 

C. J. Aggeler was born in California in 1902. 
He was named Cecil James Aggeler but is more 
widely known to Pacific Coast surveyors and 
engineers as “Mike” Aggeler. He received a 
B.S. in Engineering at the University of Cali- 
fornia in 1926. With the Pacific Gas and Elec- 
tric Company from 1926 to 1936 he surveyed, 
mapped, computed, and wrote and interpreted 
land and easement descriptions. 

An educator from 1936 to date, he has been 
Surveying and Mapping Instructor at City Col- 
lege of San Francisco since 1939. He started a 
two-year Technical Program in Surveying and 
Mapping in 1947, which, in 1957, has since been 
accredited by E.C.P.D. In 1958, C. J. Aggeler 
was appointed Engineering Department Chair- 
man of San Francisco’s City College, which cur- 
rently has an enrollment of 6000, with 25 engi- 
neering instructors. 

Active in ACSM since 1951, he helped organ- 
ize the Northern California Section in 1951, and 
was elected Chairman of the Section in 1953. 
As Chairman of the Section’s Education Com- 
mittee for the past several years, he has organ- 
ized classes for surveyors, taught classes for sur- 
veyors, and met with groups of surveyors 
throughout Northern California to discuss the 
State Coordinate System and the California 
Land Surveyor’s Act. Mike Aggeler was Pro- 
gram Chairman for the recent first and successful 
ACSM Western Regional Conference, held at 
Monterey, California, October 9-11, 1958. 
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WILLIAM C. CUDE 


William C. Cude was born in Tennessee and 
received his education at the McTyeire Prepara- 
tory School, McKenzie, Tennessee; Maryville 
College, Maryville, Tennessee; and Louisiana 
Tech, Ruston, Louisiana. 

Mr. Cude was employed for six years in the 
Vicksburg, New Orleans, and Florida District 
Offices of the Corps of Engineers, where he was 
engaged in flood control, dredging, levee con- 
struction, surveying and mapping of cross state 
canal sites and the intracoastal waterways. He 
was for seven years engaged in mapping and 
surveying activities for the Soil Conservation 
Service, U. S. Department of Agriculture. 

During the war years, he served with the U. S. 
Army Corps of Engineers, attaining the rank of 
Lieutenant Colonel, assigned to military re- 
search and development at The Engineer Board, 
Fort Belvoir, Virginia, and in the Pacific 
Theater. 

For the past eleven years, Mr. Cude has 
served as Chief, Topographic Engineering De- 
partment, U. S. Army Engineer Research and 
Development Laboratories, Fort Belvoir, -Vir- 
ginia. In this capacity, he directs research and 
development of mapping and geodetic equip- 
ment for the Corps of Engineers. 

Mr. Cude has been a member of the Ameri- 
can Society of Photogrammetry since 1935, 
served as a Director from 1945 to 1947, First 
Vice President, 1955, and President, 1956. He 
was Director and Treasurer of the International 
Society of Photogrammetry from 1947 to 1952. 
Mr. Cude is presently the Chairman of the 
Committee on Photogrammetry, American 
Roadbuilder’s Association. He is also a member 
of Society of American Military Engineers, and 
the American Geophysical Union. 

W. C. Cude’s name will be found on the 
roster of persons who attended the first Con- 
gress on Surveying and Mapping back in 1941. 
Since then his active interest often has been 
witnessed by splendid effort and cooperation of 
ERDL in ACSM exhibit presentations and 


program participation. 
JOHN A. LAW 


John A. Law graduated from the South 
Dakota School of Mines and Technology in 
1930 as a Civil Engineer, and from that time 
until 1947 was with the U. S. Geological Survey 
on surveys in Eastern, Mid-Western, and South- 
Western United States. In 1947 he was as- 
signed to the Atlantic Region Office of the U. S. 
Geological Survey as Chief of Drafting. Later 
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he was Chief of Editing and then Assistant Chief 
of Section. In 1956 he was transferred to the 
USGS staff in Washington, D. C., as Chief of 
Field Surveys Section. Presently he is Assistant 
to the Chief Topographic Engineer. An active 
member of. ACSM, he is past-chairman of 
ACSM’s Cartographic Division. 
CLIFFORD A. THORPE, JR. 

Clifford A. Thorpe, Jr., graduated in engi- 
neering from Georgia Institute of Technology 
and also from Atlanta Law School. In 1940 
he was Superintendent of the H. B. Nelson Con- 
struction Company engaged in locating and 
constructing transmission lines on the Santee- 
Cooper Project. A member of the 1942 class 
of the U. S. Coast Guard Academy of New Lon- 
don, Conn., he was made Commanding Officer 
of the Wailupe Training Station at Honolulu, 
Territory of Hawaii, where he served three 
years. 

Returning to the United States in 1946, he 
served with the Air Sea Rescue Board in the 
Airborne Equipment Section, Engineering and 
Development, U. S. Coast Guard. Leaving the 
Service for civilian life, he was for several years 
associated with C. L. Berger & Sons, engineering 
and surveying instrument makers of Boston. He 
presently is the Thorpe of Thorpe-Smith Incor- 
porated, an engineering and surveying instru- 
ments firm formed in 1954 in Falls Church, Va. 

He has served ACSM’s Instruments Division 
for several years as its Secretary, and for the 
past two years as its chairman. 


JAMES P. WEBB 


James P. Webb was graduated in civil eng 


y 
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neering at Louisiana Polytechnic Institute, with 
additional work at George Washington Univer- 
sity. He took further work in geodesy at the 
U. S. Department of Agriculture Graduate 
School, Washington, D. C. and work in photo- 
grammetry at Marquette University and also in 
Germany at the University of Munich. 

With the Soil Conservation Service, USDA, 
he conducted planetable and construction sur- 
veys in Louisiana and Texas from 1934 through 
1940. 

In 1941 he went with the South Atlantic Di- 
vision, Corps of Engineers, conducting geodetic 
control surveys in the field and supervising pho- 
togrammetric mapping on reservoir topography 
and dam sites in Virginia, North and South 
Carolina, Georgia, and Alabama. In 1945 he 
did field and photogrammetric work with the 
Coast and Geodetic Survey on coast and harbors. 

In 1946 he went with Army Map Service, 
Corps of Engineers, where, since 1951, he has 
been Assistant Chief of the Division of Photo- 
grammetry, responsible for advising and admin- 
istering technical phases of that agency’s world- 
wide large and medium scale mapping program. 

He is author of the Corps of Engineers’ Topo- 
graphic Mapping Manual for Civil Works and 
articles published in Photogrammetric Engineer- 
ing. He is active in both the American Con- 
gress on Surveying and Mapping and the Amer- 
ican Society of Photogrammetry, just completing 
a term as a member of the Board and Executive 
Committee of ASP, and having recently been 
ACSM Program Chairman for the 17th Annual 

1957) Meeting, and Convention Director for 
the 1958 ACSM-—ASP Consecutive Meetings. 


A Note to ACSM Members on Board Balance 


and Addresses 


By ACSM Constitution the Nominating Com- 
mittee is charged to—‘select candidates 
from as varied a field of surveying and mapping 
as practicable . . . including major government 
agencies, instrument and commercial firms, car- 
tographers, geographers, map publishers, edu- 
cators, and private practice engineers and sur- 
veyors. 

Traditionally, the Nominating Committee also 
considers the geographic interest in membership 
participation. Too, the practical matter of get- 
ting business done, the actual mechanics of meet- 
ing and working, must be considered. 

Perfect balance of so many facets or phases 


of Candidates 


in equilibrium amongst sixteen members of the 
Board of Direction 
twelve directors—is not achieved haphazardly 
It takes diligent and earnest de- 
liberation, and by one of the most carefully 


four executive officers and 
or by chance. 


selected and carefully instructed committees in 
ACSM annual operations. One might call it 
the “G-2” of ACSM for comparison of applied 
intelligence. 

This explanation is made to the membership 
at this time in order that the apparent prepon- 
derance of “close to Washington” addresses of 
four of the five directors nominated on the offi- 
cial slate does not cause undue alarm as some- 
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times in the past under similar circumstances 
the Nominating Committee has been censured 
for “stacking the deck” so to speak. 

This grings me to the points I wish to stress. 

First, total balance technically and geographi- 
cally is concerned with the whole Board of Di- 
rection, not just the five directors replacing the 
outgoing increment. 

Secondly, most of the candidates with Wash- 
ington, D. C., or nearby addresses, are actually 
native of other localities just as are the very 
U. S. Congressmen sent to the Nation’s Capital 
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to work. The biographies of candidates will 
reflect the broad and rooted interest as well as 
their technical or professional qualifications, 
and should counterbalance any bias of incidental 
or contingent address. You will all agree, I feel 
sure, that assigning an individual to fields afar 
from home does not necessarily change his citi- 
zenship and rarely if ever lessens his inherent 
interest in his homeland. 
Wa ter S. Dix 
Secretary ex officio to the 
Nominating Committee 


Cartography Division Meeting 


The Cartography Division of the American 
Congress on Surveying and Mapping held an 
open meeting in the Department of the Interior 
Auditorium, Washington, D.C., on Thursday 
evening, November 6, 1958, at which two ex- 
tremely interesting talks were given. 

Lieutenant Commander John H. Nicholson, 
USN, spoke on “The Voyage of the U.S.S. 
Skate Below the Arctic Ice Pack.” Commander 
Nicholson, who was the Navigator and Execu- 


tive Officer of the U.S.S. Skate during the his- 
toric voyage of this nuclear powered submarine, 
gave a firsthand account of the voyage beneath 
the polar ice. 

Captain Elliott B. Roberts, Coast and Geo- 
detic Survey, spoke on “Moscow Today” and 
narrated his experiences and impressions as a 
delegate to an International Geophysical Year 
conference in that city. 


Proposed 1959 ACSM Western U. S. Conference 


At a luncheon meeting on Saturday, October 
11, 1958, during the Western Regional Confer- 
ence at Monterey—presided over by ACSM 
Vice President George C. Bestor and attended 
by officers and representatives of ACSM Sec- 
tions in the western part of the United States, 
as well as President John I. Davidson of the 
American Society of Photogrammetry and 
ACSM Executive Secretary Dix—Chairman 
Harvey Rookus of the Southern California Sec- 
tion was given ACSM unanimous approval to 
proceed with plans for a 1959 ACSM Western 
U. S. Conference, with authority to negotiate 


with the Southern California Section of the 
American Society of Photogrammetry regarding 
possible “consecutive meeting” cooperation, 
since the ASP group also planned a 1959 West- 
‘ern Semiannual Meeting. 

ACSM Sections represented at the meeting 
were: Northern California, Southern California, 
Colorado, Oregon, and the Arizona, New Mex- 
ico, Nevada, Utah, and Washington State areas 
of Section interest. President Bestor indicated 
that the Texas Section of ACSM had previously 


concurred in correspondence. 


Northern California Section 


Fifty surveyors, coming principally from 
Solano, Contra Costa, and Alameda Counties, 
attended the local meeting of the Northern 
California Section held on July 30, 1958, at 
Vallejo Junior College in Vallejo. Cospon- 
sored by the City of Vallejo and the Northern 
California Section, the meeting featured talks 
on the California Coordinate System by Charles 
A. Wooldridge and William Angeloni. 

Mr. Wooldridge briefly covered the theory of 
the system and explained (1) the practical field 
use of the system as an aid in checking the ac- 
curacy of traverses and lower order triangula- 
tion, (2) 


how to avoid complicated computa- 


tions by the use of Coast and Geodetic Survey 
tables prepared for the purpose, and (3) some 
general rules for the use of right triangles to 
check the over-all results and to avoid becoming 
involved in computing spherical excess. 

Mr. Angeloni spoke on his experience in the 
use of C&GS triangulation stations as control 
points in connection with the coordinate system 
in surveying Army and Navy real estate. Al- 
though he acknowledged that a point estab- 
lished by the system could be relocated by it 
with certainty and a minimum of labor, he did 
not believe that the system had much appli- 
cation in land title surveys because it some- 
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times results in positions which are at variance 

with long-accepted positions given in abstracts 
of title. 

—Paut J. Dow.inc 

Section Editor 


Chairman C, O. Greenwood arranged a panel 
discussion of the subject “Mapping Specifica- 
tions” for the meeting held at 7:30 p.m., No- 
vember 7, 1958, in the Hearing Room of the 
Public Works Building at Sacramento, Calif. 
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The speakers were—V. S. Seward, U. S. Geo- 
logical Survey, Moderator; Hugo Hall, U. S. 
Bureau of Reclamation; Rex Fulton, California 
Division of Highways; Logan Muir, Packard, 
Muir and Train; Kedall Wood and C. O. 


Greenwood, alternates. 





On October 3, 1958, the Section met at 
Fresno State College. Professor Ed Kulhan and 
Mr. Lawrence Vance spoke on the California 
Coordinate System. 


Southern California Section Holds 
Annual Field Day 


If and when the Los An- 
geles Dodgers baseball club 
builds a ball park in Chavez 
Ravine in Los Angeles, they 
will find they are in the right 
place. This was determined 
as part of the demonstration 
of the Tellurometer at the 
annual field day of the South- 
ern California Section, held 
near the site of the contro- 
versial ball park on June 28. 
Albert Cocking and Harmon 
Rasnow of Aerial Controls, 
Inc., who handled the demon- 
strations, reported that meas- 
urements made with this in- 
strument disclose that the city 


te 
ors who attended the all-day 
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event also witnessed demon- Albert Cocking and Mel Gant (left to right, with ties) explain the 


strations of first-order base Operation of the Tellurometer. 
for the Section, planned the excellent field day program. 


line measurement with an in- 
var tape and first-order angle 
measuring with the Wild T-3 
theodolite, sponsored by the Los Angeles Engi- 
neering Department Survey Division. Ben O. 
Badgley, Chief Surveyor, and Alfred Boysen, 
Supervisor, conducted these demonstrations. 
Throughout the day, the local representatives 
of the instrument companies displayed the 
latest of all types of surveying equipment. One 


Mr. Gant, as Program Chairman 


particularly interesting exhibit, furnished by 
Pacific Air Industries, depicted the step-by-step 
procedures for the making of a topographic 
map of the area where the program was held. 


—R. T. Wuire 
Section Edito~ 
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Colorado Section 


The Colorado Section of the American Con- 
gress on Surveying and Mapping in conjunction 
with the Rocky Mountain Section of the Amer- 
ican Society of Photogrammetry honored ACSM 
Executive Secretary Walter S. Dix and ASP 
President John I. Davidson at dinner on Thurs- 
day evening, October 16, 1958, in Denver, Colo. 

After the dinner a meeting was held in the 
U. S. Geological Survey auditorium at the Fed- 
Howard J. Summers, Vice Chair- 


eral Center. 


man of the Colorado Section and Tom Cum- 
mins, Vice President of the Rocky Mountain 
Section, respectively, did the honors for their 
organizations. 

Speaking for ACSM, Secretary Dix briefly 
stressed the importance of Section activity as 
the strength and life of a national congress. 
President Davidson presented his scheduled re- 
port from the American Society of Photogram- 
metry to its Rocky Mountain Section. 


North Carolina Section 


The Executive Committee of the North Caro- 
lina Section met on October 18, 1958. Section 
Chairman Benjamin E. Kirkman has appointed 
Edgar H. Kimmons as chairman of the Member- 
ship Committee. Secretary W. Thompson Cox 
reported a good membership nucleus to which 
the present membership drive will add. 


Oregon 


At a meeting of the Oregon Section, ACSM, 
held in Portland, Oregon, September 13, 1958, 
the following officers and directors were elected: 


Fred Darby, Chairman 

C. R. Keeney, Vice Chairman 
Alan C. Givens, Secretary-Treasurer 
A. D. Graham, Editor 

Donald Knowles, Director 

Jay B. Boyd, Director 

J. B. Gearhart, Director 

H. B. Schminky, Director 


With the newly adopted constitution ready for 
distribution, the Section organization is ready to 
become really active, and many new members 
are expected. 

A regular meeting of the Section was sched- 
uled for November 8, 1958. 


Section 


Dexter Milne, Immediate Past Chairman 
-ALAN C. GIVENs 
Secretary-T reasurer 


The Oregon Section of ACSM was officially 
-chartered on August 18, 1958. 
members, including Chairman Fred Darby, edi- 
tor A. D. Graham, and Director H. B. Schminky 
met with ACSM Vice President Bestor and Ex- 
ecutive Secretary Dix during the U. S. Western 
Regional Conference at Monterey, Calif., and 
discussed many matters of local and _ national 


Several Oregon 


program interest. 


St. Louis 


The St. Louis Section of ACSM is well on 
its way to active organizational programing. 
Officers and chairmen are as follows: 

Frank A. Clemens 
Vice Chairman—Edmund M. Thompson 
William Cannell 
Treasurer—R. Thompson 
Editor—Sheridan L. Hall 
Directors—S. Sanders 
Arthur L. Zeigler 
Lloyd T. Whisnant, Jr. 
Michael J. Blanchfield 
William T. McGee 


Chairman 


Secretary 


Committee Chairman 


Program Ed Reed 
Membership Bart Higgins 
Publicity Tom Caldwell 
Cartography Gordon Stine 
Education Nelson Clark 
Instruments P. Bosmeyer 


E. Rowland 
Ralph E. Dale 
Robert M. Kuthe 


Property Surveys 
Topography 
Map Reproduction 


On the night of October 17, 1958, ACSM Ex- 
ecutive Secretary Dix met with the above group 
in informal session at the home of Chairman 
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Clemens on the outskirts of St. Louis, Mo., at 
which meeting national and local matters were 
openly discussed in objective interest to Section 
activity. Interest ran high, and questioning and 
answering continued into Saturday, with the 
meeting closing in the wee small hours. Chair- 
man Higgins of the Membership Committee re- 
ports close to 300 members at present, with ex- 
pectations of many more in the near future. 
Regular quarterly meetings are planned, with 
special events as occasioned. 

The first business meeting of the St. Louis 
Section was held September 23, 1958, with very 


Texas 


As preludes to the second quarterly meeting 
of the Texas Section, held at John’s Restaurant 
in Huuston on June 13, a cocktail hour fol- 
lowed by an excellent dinner gave the 67 mem- 
bers and guests attending an opportunity to 
renew acquaintances and “talk shop” before the 
more serious business of the meeting began. 

Opening the meeting, Section Chairman 
Leonard Cornitius requested a report from the 
Section Treasurer. The report disclosed that 
there were 17 new members since the last meet- 
ing, making a total of 230 members in the Sec- 
tion. 
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good attendance. The Tellurometer was dem- 
onstrated by Floyd W. Hough, consulting geo- 
detic engineer, with the aid of an associate. 
Clarence Crouch of the Keuffel & Esser Com- 
pany also demonstrated several instruments 
newly developed by his company. 

A key objective of the St. Louis Section is a 
high degree of active participation in Section 
activities, 

Reported to ACSM Secretary by 
SHERIDAN L. HALt 
Section Editor 


Section 


John Phillips, Program Chairman, intro- 
duced the guest speaker, Jack Ammann of Jack 
Ammann Photogrammetric Engineers, Inc. Mr. 
Ammann spoke on the subject, “What Is the 
Meaning of Photogrammetry?” He began with 
a description of an early-day stereoscope like 
the one Grandma had, which cost $3.65 from 
Sears, Roebuck and Co. in 1895, and _ pro- 
gressed to present day equipment and applica- 
tions in public service and industry. The pres- 
entation was thoroughly enjoyed by the mem- 
bers present. 

—Euus S. ALLEN 
Section Editor 


Utah 


Preliminary work of activating the Utah Sec- 
tion of the American Congress on Surveying and 
Mapping is well under way. ACSM Executive 
Secretary Dix reviewed petition and constitu- 
tional matters with Utah Chairman Gerald 


FitzGerald during the U. S. Western Regional 
Conference of ACSM, October 9-11, 1958, at 
Monterey, Calif., and all indications are that the 
Utah Section will be effected before the end of 
1958. 


Dix Visits U.S.G.S. Pacific Region Office 


On October 14, 1958, ACSM’s Executive Sec- 
retary Dix made a “flying” visit to Sacramento, 
Calif., for a very brief review with Vernon S. 
Seward and Robert E. Altenhofen, of U.S.G.S. 


Pacific Region cartographic techniques, at their 


invitation following discussion at the Western 
Regional Conference in Monterey. Mr. Seward 


was organizer and first chairman of the North- 
ern California Section of ACSM and remains 
very active in the area. He was scheduled to 
serve as Moderator of a panel of experts on 
Mapping Specifications arranged by Northern 
California Section Chairman C. O. Greenwood 
for presentation on November 7, 1958. 


MAKE YOUR PLANS NOW TO ATTEND THE 1959 ASP-ACSM 
COMBINED MEETINGS AND CO-EXHIBIT 








Personals 
Joseph P. Dunich and Joseph Steinberg were 


members of a group which received cash awards 
at a ceremony held in the office of Admiral 
H. Arnold Karo, Director, Coast and Geodetic 
Survey, one day last September. Lyman D. 
Lynn, who compiles the “Current Surveying 
and Mapping Literature” feature for SuRvey- 
ING AND MappPING, was also among the award 
winners on that occasion. 


George D. Whitmore, Chief, Topographic Di- 
vision, U. S. Geological Survey and Past Presi- 
dent of the American Congress on Surveying 
and Mapping, recently received a Distinguished 
Service award from the Department of the 
Interior. 

James L. Bell of Mission, Kans., Chairman 
of ACSM Property Surveys Division Commit- 
tee on Study of Fees and Salaries, was the 
luncheon speaker for ACSM at the annual 
meeting of the Missouri Association of Regis- 
tered Land Surveyors at Rolla, Mo., on Octo- 
ber 4, 1958. 


Russell C. Brinker, P. E., and Rear Admiral, 
CEC, USNR (Ret became Professor of 
Civil Engineering at Texas Western College, 
El Paso, Texas, with the opening of the fall 
term. 


Roman P. Sobey, formerly construction cost 
estimator with DeLeuw, Cather and Brill, has 
joined the firm of Shumavon and Buckley, 
consulting engineers, as a survey and cost en- 
gineer. 

Talbert Abrams, Chairman of the Board of 
Abrams Aerial Survey Corporation and Presi- 
dent of Abrams Instrument Corporation, Lan- 
sing, Mich., flew as a passenger on Pan American 
World Airways’ first scheduled New York to 
Paris flight in Pan Am’s new Boeing 707 Jet- 
liner. 

A pilot since 1917, Mr. Abrams gives the 
highest praise for the performance of the “707” 
and its crew. In commenting on the speed and 
range of the “707,” Mr. Abrams observed that 
the use of similar equipment by commercial air- 
mapping agencies would permit photographic 
operations in Europe, with the film exposed dur- 
ing the day being processed the same night in 
the United States. 
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Deaths 


Word has been received at the ACSM Cen- 
tral Office of the deaths of the following mem- 
bers of the American Congress on Surveying 
and Mapping. No further details are available. 


Robert J. Bartley, Civil Engineer, Robert J. 
Bartley Associates, One Fifth Avenue, Bay 
Shore, N. Y. 


John D. Cornelius, Civil Engineer and Land 
Surveyor, 117 West Sunrise Highway, Free- 
port, N. Y. 


Lawrence R. Smith of Falls Church, Virginia, 
member of the surveying and engineering in- 
struments firm of Thorpe-Smith, Inc., died sud- 
denly on November 3, 1958. 


Professor Charles Blaney Breed, who was 
probably most widely known for his author- 
ship, with Professor George L. Hosmer, of 
“Principles and Practice of Surveying,” died at 
Camden, Me. on August 9, 1958.* 

He graduated from the Massachusetts Insti- 
tute of Technology in 1897, but his first engi- 
neering experience seems to have been with 
the engineering department of the city of Lynn, 
Mass., beginning in 1894. If this information 
is correct, having been born at Lynn, Mass., 
November 28, 1875, Professor Breed must have 
begun his engineering career at the early age 
of 18 or 19 years. 

Entering on duty as a member of the faculty 
of the Massachusetts Institute of Technology 
in 1906, he continued as professor of railroad 
and highway transportation until his retirement 
in 1945. He served as head of the department 
of civil engineering at the institution from 
1935-1945. 

At one time or another Professor Breed 
served as president of the Boston Society of 
Civil Engineers, the New England Railroad 
Club, and the Breed Family Association. He 
was a director of the American Society of Civil 
Engineers. He was a member of the American 
Railway Engineering Association, American 
Road Builders Association, Chi Epsilon, Sigma 
Xi, Tau Beta Phi, and the American Congress 
on Surveying and Mapping. 


* This date was given in Science, 29 August 
1958, while an obituary notice in Engineering 
News-Record, August 21, 1958, gives the date of 
Professor Breed’s death as August 11, 1958. 
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A Correction 


In the obituary of Willie Oliver Byrd (See 
SURVEYING AND MapPInaG, July-September 1958, 


Vol. XVIII, No. 3, page 359 the first sen- 
tence beginning in the second column might 


better have read “From 1936 to 1946 he served 
in the computing office of The Maps and Sur- 
veys Branch of the Tennessee Valley Authority, 
from which he went to the Pacific Island Engi- 


neers in Guam.” This correction is based on 


: 


. 


information supplied by William S. Massa, of 
Chattanooga, Tenn. 


In self defense, the editor wishes to point out 
that this mistake was not an editorial blunder. 
He followed the copy furnished. The correction 
is appreciated because it corrects a reai misstate- 
ment. Mr. Byrd actually spent less than one year 
in Guam 

EDITOR 


~s 


e 


And Then There’s Alaska 


By GWEN SCHULTZ 


INSTRUCTOR IN GEOGRAPHY, THE 


APMAKERS everywhere must be_be- 
moaning the passing (or expanding) of 
one of the neatest, compactest, page-fittingest 
countries in the world, the good old rectangular 
U.S.A. (with handy spots for legend boxes 
Now, as we christen Alaska the forty-ninth 
State and take our place among the carto- 
graphic like divided Pakistan, 
scattered Indonesia and stringbean Chile, the 


conundrums, 
classic writings on map design will be resur- 
rected and scrutinized, and the bottoms of bar- 
rels labeled “Balanced Layout” and “Principles 
of Proportion” will be scraped clean. 

Pictorial cartographers may temporarily find 
delight in depicting the U.S.A., as a westward- 
facing animal, rubbing Diomedic noses with the 
U.S.S.R., while threatening with its Attu-tipped 
tusk. But what actually is a standard map of 
the United States to look like? 
appendaged Alaskan territory, so accustomed to 


The sprawling, 


being bisected by the binding of an atlas or be- 
ing chopped into insets—what will it experience 
now at the hands of mappers? Will it be al- 
lowed by its bulk to dominate the 


Q7> 
o 


regular “4 


UNIVERSITY OF WISCONSIN 


Will it be scaled down? Will it be mutilated, 
maybe even becoming an inset containing insets? 
Or will it be conveniently eliminated by such 
titular escapisms as “The United States (except 
Alaska 

And how will cartographers arrange spread 
lettering across our new interrupted national ex- 
panse? They will find some way. They al- 
ways do. Perhaps the problem could be met 
most simply by campaigning for the elimination 
of the Canadian Corridor. 

Think of the quantity of existing “United 
States” maps that will have to be redrawn or 
renamed! The statistical maps that will need 
And what about conventional termin- 
What The South? The 


Northwest The central section of the 


revision! 
ology? now will be 
Coast ? 
country’ 

But if mapmakers have it bad, pity even more 
the persons writing books or teaching courses in 
the geography, history, or anything else of the 
United States! 

Islands 


And then there are the Hawaiian 


Silver Anniversary 
Bausch & Lomb Honorary Science Award 


The 25th anniversary of the Bausch & Lomb 
Honorary Science Award program was observed 
June 15-17, 1958, in Washington, D. C., the 
climax of the affair being the Silver Anniversary 
Luncheon on the 17th. 

The Bausch & Lomb Honorary Science Award 
is a distinctive bronze medallion that is made 
available without cost to any high school or pre- 
paratory school in the United States which offers 


three science subjects. It is awarded annually 


by each participating school to its best science 
student. 

The program is designed to stimulate interest 
in science and scientific careers among secon- 
More than 6,000 schools 


after 


dary school students. 
the Award many 
using it as their highest honor for achievement 


now grant year year 


in science. In the past 25 years about 125,000 
young men and women have been honored by 
this award. 








SURVEYING AND MAPPING 





I 


ABB( 
$ 


ABEI 
lan 
ADA! 
Lov 
ALBA 
wor 
ALE) 

13, 
AMSI 
I 


ANDI 
Ill. 
APPI 
J. 
AUGI 
Chi 
AZAE 
( 
BAKI 
nin 
BALI 
Ill. 
BAR} 


Gre 


ea _ BARI 
* aon 

THE BRUNTON na 
POCKET TRANSIT BEA} 





li 
IT’S HANDY... lan 
weighs only 9 oz.; 2%” x 3” x 1%"; BEN} 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... BERI 


! 

| 

| 

! 

' 

‘ 

8 . 
} ideal for preliminary and supplementary Cor 
' surveying; used as a compass, transit, BER( 
; level, plumb, alidade, clinometer. 

: Shows direction to 1°; level, slope or ~ 
i grade within 1°. BER? 
! 
! 
' 
' 
i 
' 
' 
‘ 


IT’S MADE TO LAST A LIFETIME Cal 
“Over 60,000 Brunton Transits since 1896" BIRK 
See your local engineering supply house En; 
or WRITE FOR CATALOG BIOR 

*Brunton is a registered trademark of Cal 
BLA) 
Lot 
WM. AINSWORTH & SONS, Inc. BOD} 
Va. 
Bel 
BONI 
—s 


2151 LAWRENCE ST. + DENVER 5. COLORADO 





BONI 
Ala 
str 

3007 
Ore 

BOW) 

Wel 


BOYL 
ing. 
Cor 











iG 





NEW MEMBERS 


INDIVIDUAL MEMBERSHIPS 


ABBOTT, Aubrey, 2075 Cottage St., Fort Myers, Fla. 


Surveyor, Gee & Jenson, Consulting Engineers 


ABERNATHY, Byron G., 1913 8S. E. Oak St., Port- 


land, Oreg.—Engineer 


ADAMS, Robert Gordon, 3305 Russell Bivd., St. 


Louis, Mo.—Cartographer, A.C.1.¢ 


ALBAUGH, A. R., Jr., 1234 Lynchester Lane, Kirk- 
lA 


wood 22, Mo. ‘artographe er, A 


AL - - ANDER, Eric W., 5143 Wabada_ St., St. Louis 


. Mo.— Offset P hotographer, A.C.LC. 


1. RY, Ward O., 480 W. 5th St., Palisade, Colo. 


Engineer, Union Carbide Nuclear Co. 


ANDERSON, Robert W., 602 Fairlawn Drive, Urbana, 


Ill.—-Civil Engineer, Clark, Daily & Dietz 


APPLEGATE, Earl J., 501 Cooper St., Camden 2, N. 


J.—Chief of Surveys, Sherman, Taylor & Sleeper 
AUGUST, Jack D., 717 4th St., Sauk Centre, Minn. 
Chief of Party, Holmes & Norven, Inc. 
AZAR, Charles, 9422 Minerva St., Overland 14, Mo 
Offset Photos grapher, A.C.LC 


BAKERSMITH, Richard J., 7134 Dawson St., Jen 
nings, Mo. Cartographer, A.C.L.C 

BALLARD, Robert L., 715 N. 71st St., East St. Louis, 
Ill.—-Cartographer, A.C.L.C. 

BARNDOLLAR, Edgar H., 323 N. Gore Ave., Webster 
Groves 19, Mo Air Intelligence Specialist, A.C.1.C. 

BARNES, C. Keith, 265 E. Rowland Ave., Covina, 
Calif.—American Aerial Surveys, Ine. 

BARROWS, Hal. P., 203 Courthouse, Hillsboro, Oreg 

County Surveyor, W: rommngeen County 

B = TE i S, Harold F., 23 Shell Lane, Edwardsville, 
I} ‘artographer, ALC 1.c 

BEAM, Parte st A... 1046 Polhemus St., San Jose, Calif. 

Engineer, Creegan & D'Angelo 

BENJAMIN, Loyal E., 10808 N.E. Brazee St., Port 
land 20, Oreg.—lInspector, Multnomah County 
Road Dept. 

BENNETT, Roy L., 1724 S.E. 33rd Ave., Portland, 
Oreg.—Office Engineer, Multnomah County Road 
Dept. 

BEREMAN, John S., P. O. Box 444, Court House, 
Cody, Wyo.—Engineer and Land Surveyor 

BERG, Murray, 9179 N. Swan Circle, Brentwood, Mo 

Supervisory Cartographer, A.C.1.C 

BERNERO, Louis T., 2417 St Y ra Road, Kirkwood 
22, Mo.—-Cartographer, A.C. 

BERZINS, Olgerts, 708 feral Rd., Burlingame, 
Calif.—Survey Engineer, Murphy and Hastings, 
Civil Engineers 

BIRKEY, Harold E., Box 11-B, Jackson, Wyo.—-Area 
Engineer, Soil C onservation Service 

BJORNSTEDT, Arthur M., 709 N. Canada St., Ojai, 
Calif.—Surveyor 

BLANCHFIELD, Michael J., 3001 Tamm Ave., St. 
Louis 9, Mo.—Cartographer, A.C.1.C 

BODNAR, Bela J., 2116 S. Buchanan St., Arlington, 
Va Chief, Cartography Section, USAERDL, Fort 
selvoir 

BOND, Harrison F., 334 Union St., Holbrook, Mass. 
—Survey Supervisor, Yunits Engineering Co. 

BONDURANT, T. M., P. O. Box 1110, Montgomery, 
Ala..—General Superintendent, Deep South Con- 
struction Co. 

BOOTH, Harold C., 301 Concord Bidg., Portland, 
Oreg.—Partner, Booth & Wright 

BOWMAN, Imogene P., 439 Sunningwell Drive, 
Webster Groves 19, Mo.—-Cartographer POF A Fd 

BOYLAN, Lawrence, 805 West Washtenaw St., Lans 
ing, Mich.—Instrumentman, Abrams Aerial Survey 
Corp. 

BRACY, John L., 215 Chambers Bldg., Olympia, 
Wash.—John L. Bracy & Associates 

BRAND, Richard N., Bureau of Land Management, 





P. O. Box 107, Pinehurst, Idaho—Cartographic 


Survey Aide 
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BRAUNER, Paul J., Sr.. 2nd & Arsenal Sts.. St. 
Louis 18, Mo.—Supervisory gp eg ALIS. 

BREWER, Samuel Williams, 5204 Oleatha Ave., St. 
Louis 9, Mo.—Cartographer, A. C.L.4 

BROWN, George F., 1745 Cole St., St. ‘eee 6, Mo.— 
Cartographer, A.C.1.C. 

BROWNING, Bernard G., 204 West 7th St., Fulton, 
Mo.— Agricultural Engineer and Land Surveyor 

BURCH, Vernon E., 217 Ferguson St., Lansing, Mich. 

Draftsman, Abrams Aerial Survey Corp. 

BURDICK, Robert F., J. Neils Lumber Co., Libby, 
Mont.—-Surveyor 

BURGDORF, Glenn B., Jr., vese Menola Ave., St. 
Louis 23, Mo.—Cartographer, AF 2, 

BURNS, Luke J., 3926 Hartford St., St. Louis 16, 
Mo.—Cartographer, A.C.1.¢ 

BUSH, Guy N., Box 277, Jackeon, Wyo.—Soil Con- 
servationist, Soil Conservation Service, U.S.D.A. 

CALDWELL, Thomas D., 33 East Haller Drive, East 
Alton, Ill.—Cartographer, AC. 1.¢ 

CAMERON, D. Eccles, 386 N. 600 E., Provo, Utah— 
Supervisor, Columbia-Geneva Steel Co. 

CAMPBELL, William 8., 4420 S.E. Mitchell St., Port- 
land 6, Oreg.—Draftsman, Multnomah County Sur- 
veyor’s Office 

CANSINO, Antonio R., Court House, Yreka, Calif.— 
County Surveyor, County of Siskiyou 

CARROLL, Terrence R., 6228 Geentinn St., St. Louis 
9, Mo.—Cartographer, A.C.I. 

CARSON, William L., 5604 N.E. Simpson St., Port- 
land, Oreg Instrumentman, Multnomah County 
Road Dept 

CARTER, Morris L., P. O. Box 1033, Casper, Wyo. 
Civil Engineer and Land Surveyor 

CAUFIELD, Lee J., 402 Pearson Bldg., Portland 4, 
Oreg Cicil Engineer, Caufield & Caufield 

CAVERLY, David A., 2nd and Arse nel Sts., St. Louis, 
Mo.—Cartographer Trainee, A.C. 

CHAMBLIN, Thomas W., 3902 Segponial Drive, Belle- 
ville, Ill.—-Cartograp yher, A.C.1A 

CLARK, Nelson C., 7748 W. Rankin St., St. Louis 17, 
Mo Supervisory Cartographer, A.C.1.C 

CLIFTON, Loyd J., 4461 Olive St., St. Louis 8, Mo. 

Cartographer, A.C.1L.C. 
COBBS, Carrington S., 210 S. Payne St., Fairfax. Va. 
Carpenter & Cobbs, Certified Land Surveyors 

COMFORT, James F., 27 N. Iola Drive, Webster 
Groves, Mo Production Control, A.C.1.4 

CONDAXIS, Paul Peter, 7314 Forsyth St., Clayton 5, 
Mo.—Cartographer, A.C.1.4 

COOK, Leonard V., 3240 S.E. Belmont St., Portland, 
Oreg.—-Surveyor, Booth & Wright 

COOK, Norbert R., 4113 Debra Court, St. Louis 23, 
Mo.—Cartographer, A.C.1.C 

COOPER, Chas. A,, 224 South 19th St., 
La.—Land Surveyor 

COPELAND, Gene, 4330 Randall Place, St. Louis 7, 
Mo. Cartographer, A.C.1.C 

CRONIN, Frank J., 3604 Alhambra Ave., Martinez, 
Calif.—Partner, Leptien-Cronin-Cooper, Civil En- 
gineers 

CUCIUREANU, Mrs. Stana 2 5621 Waterman Bivd., 
Apt. 9, St. Louis 12, Mo. ‘artographer, A.C.1.C€ 














taton Rouge, 


DADISMAN, Lawrence Dale, 322 N. Forgeus Ave., 
Tueson, Ariz.—Civil Engineer, Stevens, Pafford & 
Associates 

DAVIS, Bob, 6940 Calvin Drive, Citrus Heights, 
Calif.—Engineer, U. 8S. Bureau of Reclamation 

DAVIS, Michael, Jr., 1206 N. 9th St., Apt. 103, St. 
Louis 6, Mo.—Cartographer, A.C.1.¢ 

DEFINE, J. Donald, 1450 Arlington Drive, Floris- 
sant, Mo.—Cartographer, A.C.1.C 

De GRANGE, Robert Hyde, President, Pictorial Map 
Publishing Co., 208 N. Wells St., Chicago 6, II. 
Chief Cartographer 
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DENERIS, George, 406 Alto View Drive, Midvale, 
Utah—-Industrial Engineer, Kennecott Copper Corp 
DENNERT, Hans, Dennert & Pape Aristo-Werke, 
Juliusstrasse 10, Hamburg-Altona, West Germany 
Engineer 

DIAZ, Emilio, 9444 Romaine St., Overland 14, Mo. 
Cartographer, A.C.I.C. 

DIETZ, Kenneth C., 5436 Eichelberger St., St. Louis 
9, Mo.—-Cartographer, A.C.1.C. 

DILORETO, Eugene, 3736 S.E. 70th St., Portland, 
Oreg Transitman, Multnomah County Road Dept 

DIMITRIJEVICH, Vojislav, 1264 8S. New Hampshire 
Ave., Los Angeles 4, Calif.—Fairchild Aerial Sur- 
veys, Ine 

DITCH, Gene C.. 775 Florland St., Florissant, Mo. 
Surveyor, St. Charles County 

DODGE, W. Kimball, P. O. Box 275, Fort Bragg. 
Calif Land Surveyor 

DOWNEY, Wilbur G., Route 1, Grove Hill, Ala 
Assistant County Engineer, Clarke County 

DUBBELDE, Mrs. Ruth L., 15 Abner Place, Edwards- 
ville, Il Cartographer, A.C.LC. 

DUGGAN, Lawrence J., 4115 Wyoming St., St. Louis 
16, Mo A.C.LC 

DUNBAR, John P., 1013 Ponderosa Drive, Crest- 
wood, Mo.—Cartographer, A.C.1.C. 

DUNGAN, Thomas E., Jr., 5043A Chippewa St., St. 
Louis 9, Mo.—Negative Engraver Foreman, A.C.1.C, 

DUNN, L. M., 2240 Tenth St... Port Huron, Mich 
Engineer and Contractor 

EDDY, William M., 2610 West Broadway, Muskogee, 
Okla Engineer, Peter Kiewit Sons’ Co. 

EDELMANN, Vernon J., 10820 Three Court Drive, 
St. Louis 23, Mo Cartographer, A.C.1.C 

EDWARDS, David C., Tidewater Oil Co., P. O. Box 
1404, Houston 1, Tex. 

EIKLEBERRY, Ernest H., 418 South Tenth St., 
Salina, Kans.—Party Chief, Salina County En 
gineers 

ELLICOT! Chester C., 500 Franklin St., Boise, 
Idaho—Cadastral Surveyor, Bureau of Land Man 
agement 

ELLIOTT Gene Charles, 9015 Hermosa Drive, 
Temple City, Calif Surveyor, Department Water 
& Power, Los Angeles 

ELLIS, Charles Brantley, USC&GSS Pathfinder, 705 
Federal Office Bidg., Seattle, Wash.—Quarter 
master-Surveyor, Coast and Geodetic Survey 

ELTING, Stuart L., R.F.D. 1, Box 740, Ballwin, Mo. 

Cartographer, A.C.1.C 

EPPS, Kermit R., 6015 N. Detroit St., Portland, 
Oreg Engineer, City of Portland 

ESCHRICH, Frank, J., III, 6414 W. Main St., Belle- 
ville, 11l—Cartographer, A.C.1.C. 

EWING, Donald, 315 S.W. Clay St., Portland, Oreg 

Surveyor, Multnomah County 


FARMER, William L. Jr., 4448 Orchid St Saton 


Rouge La Surveyor, Louisiana Department of 


Highways 

FARNSWORTH, Geo. L., Jr., 220 W. Jefferson St., 
Bloomington, Il Partner, Farnsworth & Wylie 

FARRAR, Maurice E., Box 13%, U. 8S. Geological Sur 
vey, Rolla, Mo Cartographer 

FINNIE, Thomas C., 1861 N. Signal Hill Drive, Kirk- 
wood, Mo Supervisory Cartographer, A.C.1.C 


FLAHERTY, Hugh C., 2339 40th Place, N.W., Wash 
ington, D, ¢ Engineer Computer, Ewin Engineer 
ing Corp 


FORD, Stephen H., Route 5, Box 360, Eugene, Oreg. 
Land Surveyor 

FREEMAN, Jack, 2514 Trent St., Lansing, Mich. 
aboratory Superintendent, Abrams Aerial Survey 
Corp 

GEARHART, John B., 1203 N. Folsom Ct., Coquille 
Oreg.—-City Engineer 

GENNIS, Ivan F., P. O. Box 428, Orland, Calif. 
Civil Engineer 

GIBSON, Arnold G., 1340 Morningside St., S.E., 
Salem, Oreg Surveying and Engineering, Oregon 
State Board of Forestry 
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GILBERT, Thomas H., 746 Bayard Ave., St. Louis, 
Mo.—-Cartographer, A.C.1.C. 

GILCHRIST, Robert A., 2036 Ellen St., Montgomery, 
Ala.—Draftsman, Alabama Highway Dept. 

GLASER, B. W., 941 Liggett Blvd., Crestwood 19 
Mo.—Cartographer, A.C.1.C. 

GLEBA, Miss Bernice K., 5 N. Kingshighway, St 
Louis 15, Mo.—Cartographer, A.C.I.C. 

GODWIN, Leslie H., 5570 Fairoaks Drive, Salt Lake 
City, Utah—Cadastral Surveyor, U. S. Bureau of 
Land Management 

GOOCH, Fred H., 270 MacLaren St., Ottawa, On- 
tario, Canada—Land Surveyor 

GOODHUE, Mrs. Ruth V., P. O. Box 317, Rolla, Mo. 

Cartographer, U. 8. Geological Survey 

GOODMAN, Lowell W., U. 8S. Geological Survey, Box 
133, Rolla, Mo.—Cartographer 

GRABER, Horace F., 1807 Ashland Ave., Santa 
Monica, Calif.—Survey Supervisor, Engineering 
Dept., City of Los Angeles 

GRAGG, C. H., 1831 S.W. Park St., Portland, Oreg. 

Chainman, Multnomah County 

GRANROTH, Edward V., 460 Ridge Ave., Webster 
Groves 19, Mo.—Cartographer A.C.L.C. 

GREEN, Bert B., P. O. Box 22146, Houston 27, Tex. 

Pipe Line Technologists, Inc. 

GREEN, Francis W., 583 N. 19th St., East St. Louis, 
Ill.—-Supervisory Photographer, A.C.I1.C. 

GREENWOOD, Weldon H., R.F.D. 3, Arnold, Mo. 
Cartographer A.C.1L.C 
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Co., 1078 West Ist South, Salt Lake City, Utah 
Assistant Office Manager, District Office 

GROHAM, Donald L., 3406 Sylvan Road, Lansing, 
Mich.—-Supervisor, Abrams Aerial Survey Corp. 

HALE, Charles H., 112 N. Roanoke St., Scotland 
Neck, N.C Surveyor 

HANCOCK, Frank C., 275 Cabot St., Beverly, Mass. 
—Surveyor, Partner, Essex Survey Service 

HARDIN, Robert S., S.W. 185th Ave., Aloha, Oreg. 
Deputy County Surveyor, Washington County 

HARRISON, Robert F., P. O. Box 926, Salida, Colu 

Consulting Engineer 

HAYDEN, Chas. C., Box 113, Elmira, Oreg.—Party 
Chief, Lane County Surveyor 

HAYES, Henry H., 1235 Weber St., Lansing, Mich 
Sales Engineer, Abrams Aerial Survey Corp 

HAYNES, Harold C., 916 Minor St., Kenner, La 
Sales Representative, Haloid Xerox, Inc. 

HEFER, Fred W., 3801 Kirby Drive, Houston 6, Tex 

President, Impex, Ine 
HENRY, Jaen P., 9618 Highway 66, St. Louis 22, Mo 
Cartographer, A.C.L.C, 

HERNDON, Col. Robert E., Jr., 2nd and Arsenal Sts., 
St. Louis, Mo.—Commander, A.C.1.C. 

HEUER, George W., 9231 Coral Drive, Affton 23, Mo. 

Cartographer, A.C.L.C. 

HIGGINS, Bartley Edward, 429 N. Clay Ave., Kirk 
wood 22, Mo.—Compilation Supervisor, A.C.I.C. 

HILL, John M., 815 Grand Ave., Laramie, Wyo 
Surveyor, Last Traverse Surveying Co 

HOFFMAN, Helen B., 4149 Flora Place, St. Louis 10 
Mo.—Cartographer, A.C.LC 

HOFFMAN, John R., Route 3, Stillwater, Minn. 
engineer and Surveyor 

HOLLAND, Alan R., 2924 8S. Grand Blvd., St. Lonis 
18, Mo Geodesist, A.C.L.C 

HOLLENBECK, Lloyd V., 1029 Bates St., St. Louis 
Mo Cartographer, A.C.L.C. 

HCLLIS, Mrs. Marvline L., 313 Sycamore St., Collins 
ville, 111.—-Cartographer, A.C.1.C 

HORROM, A. K., 1803 Oak St., Rolla, Mo Carto 
grapher, U. S. Geological Survey 





HOUK, Norris A., 630 Water St., Santa Cruz, Calif 
Engineer 
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HUNTER, Robert J tox 1501, Lima, Mont.—Sur 
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JAKUBS, Orville S., 7848 Atherstone Drive, Nor 
mandy 21, Mo.—Cartographer, A.C.L.C 

JAMES, Frank N., 6065 Porter St., East Lansing 
Mich.—Supervisor, Abrams Aerial Survey Corp. 

E Wesley P., 405 Custom House, Portland 9 

Coast and Geodetic Survey 

JENKINS, E. H., 4373 E. 16th St., Tucson, Ariz. 
Registered Land Surveyor, Stevens, Pafford and 
Associates 

JOHNSON, George W., = E. Claybourne Ave., Salt 
Lake City, Utah Cadastral Engineer, U. 8. 
Bureau of Land Management 

JOHNSON, Gerald H., 1137 Nectar St., St. Louis 15, 
fo.— Cartographer, A.C.1.C. 

JOHNSON, Richard E., Route 2, Box 364, Gig Harbor, 
Wash.—Land Surveyor 

JOHNSTON, Malcolm N., 38 Rosemont St., Dorches 
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KANIA, pntinens R., 3826 Castleman St., St. Louis, 
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< samate Morris A., 841 Westgate St., University 
City 5, Mo.—Cartographer, A.C.L.C. 

KEELEY, John H., Jr., Room 203 County Courthouse, 
Oregon City, Oreg Engineer, Clackamas County 
KEENEY, C. Robert, P. O. Box 661, Prineville, Oreg 

Forest Engineer, U. 8S. Forest Service 

KELLEY, Charles R., 408 Zions Bank Bldg., Salt 
Lake City, Utah—Associate, Caldwell, Richards & 
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KELLY, George, 59 Rockland St., Canton, Mass 
Survey Supervisor, Yunits Engineering Co 

KETCHUM, Albert F., 2107 Congress St., New Or 
leans, La.—Draftsman, Shell Oil Co 

KINDLER, Ray H., 718 Coeur d'Alene Ave., Coeur 
d'Alene, Idaho—County Surveyor, Kootenai County 

KINGSLEY, Thos. H., Crown Metal Products Co 
Wyano, Pa.—Salesman 

KINNINGER, Norman F., Second & Arsenal Sts., St. 
Louis, Mo Supervisory Cartographer, A.C.1.C. 

KNAPP, Arthur C., 329 Marshall St., Ridgewood, N 
J.—Supervisor, Mapping Dept., Columbian Carbon 
Co 

KNETSCH, Stanley W., 3634 E. Lincoln Highway, 
DeKalb, Il. S. W. Knetsch & Associates 

KNIGHT, Ed. D., Jr., 256 East Second South, Salt 
Lake City, Utah—Co-owner, Knight-Condley 

KNOWLES, Donald §8., 134 S. 12th St., Redmond, 
Oreg.—Land Surveyor 

KOELLING, W. W., 204 25th St., South, Brigantine, 

Assistant Highway Engineer, Atlantic 


County 

KONIC K, a reer G., 5547 Holborn Drive, Normandy 
21, Mo. Cartographer, A.C.1.C 

KOWALSKI, Walter V., Jr., “ov N. 35th St., East 
St. Louis, 11.—Cartogr: upher, AT 






KRIEGER, William H., 3530 Humphres St., St. Louis 
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KUTHE, Robert M., 520 Pinellas Drive, Crestwood 
22, Mo.—Negative Engraver Foreman, A.C.I1.C. 
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LAVERTY, Richard W., 3648 Blaine Ave., St. Louis 
10, Mo.—-Cartographer, A.C.1.C 

LEADLOVE, Carolyn E rar Utah St., St. Louis 
18, Mo.—-Cartographer, A.C. 

LECKLIDER, G. Robert, P. 0. Box 368, Roseburg, 
Oreg.—Consulting Engineer 

LEE, Lewis L., Jr., 313 Hesse Ave., Scott AFB, IIL. 

Cartographer, A.C.L.C. 

LEES, Richard H., Ontario Hydro-Survey Dept., Box 
1060, North Bay, Ontario, Canada—Ontario Land 
Surveyor 

LENNAHAN, Patrick C., 711 Yale Ave., St. Louis 5, 
Mo.—Photogrammetry Division, A.C.1.C. 

LEPSKY, Bernard D., 4461 Cayuga Sc, si. Louis, 
Mo.—Curtographer, A.C.L.C. 

LETEY. Albert E., Box 4197, Sacramento 21, Calif. 

U. S. Geological Surve Vv 
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LEWIS, Harold L., P. O. Box 176B, Route 3, Arnold, 
Mo.—Cartographer, A.C.1.C 

LEWIS, John, Jr., 1027 N. Spring St., Carlsbad, N 
Mex.—Land Surveyor 

LIBEROTH, Nicholas G., Route 3, Box 141, Arnold 
Mo.—Cartographer, A.C.1.C 

LINDAUER, Melvin A., 
rapher, A.C.1.¢ 

LIPKE, John J. 3865 Connecticut St., St. Louis 16, 
Mo.—Supervisory Cartographer, A.C.1.C. 

LLEWELLYN, Albert T., 4754 Alma St., St. Louis 16- 
Mo.— President, Llewellyn & Walsh Surveying Co 
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MACARTHUR, N. Paul, Jr., 23 Sullivan Parkway, 
Tewksbury, Mass.—Chief of Party, Highways Sur 
vey Dept., Massachusetts 

MADDOX, Walter, 3636 N. Taylor Ave., St. Louis 15, 
Mo.—Cartographer, A.C.LC 

MAGUIRE, Bernard J., Pomfret, Md.—Cartographer 

MALCOLM, C. B., Jr., 2547 Sprucewood Rd., S.W., 
Roanoke, Va.—Civil Engineer and Surveyor, C. B. 
Maleolm & Son 

MALDONADO, Julio, Calle Murillo 517, La Paz, Bo- 
livia, S. A.—Chief Geodesy Division, Instituto 
Geografico 

MALONE, Wilbert C., Hobson Star Route, Rolla, Mo. 

Cartographer, U. S. Geological Survey 

MANN, Dr. Clair V., 506 East 6th St.. Rolla Mo. 
County Surveyor and Highway Engineer, Phelps 
County 

MARCH, Stanley J., 4521 Telegraph Road, St. Louis 
29, Mo.—-Cartographer, A.C.LC. 

MARTIN, Samuel F., 633 Benton St., Valley Park 
Mo.—Cartographer, A.C.1.C. 

MARTIN Arturo Rivera, 3127 S. 3380 East St.., 
Salt Lake Cc ity, Utah—Draftsman, Bureau of Land 
Management 

MARTINEZ, Joe G., 322 McKee Drive, Gallup, N. 
Mex Highway Design Engineer, Bureau of Indian 
Affairs 

MAXWELL, Walter R., 350 West Baseline, San Ber- 
nardino, Calif—Land Surveyor, Maxwell Survey 
Ing 

McCARRON, Joseph T., 1129 Woodgate Drive, Kirk 
wood 22, Mo.—Cartographer, A.C.L.C. 

McCAUL, Boyd E., 1318 Hillsdale St.. Cocoa, Fla 
Party Chiet, Pan American World Airways 

Me ae, Virgie L., 6139 Newport St., St. Louis 
16, Mo. ‘artographer, A.C.1.C. 

McMANNUS, Kenneth D., 1316 L aven Del Lane, 
Kirkwood, Mo.—Cartographer, A.C.1.4 

McMILLAN, Howard 0O., Jr., 158 Thorton Ave. 
Cedartown, Ga.—Superintendent, Wright & Lopez, 
Inc. 











MECKEL, F. A., Star Route, Coeur d'Alene, Idaho 
Forester 

MERCER, Robert H.. ses N. Warren St., Portland 
Oreg Engineer, U. S. Forest Service 

MEYER, Charles a ~ soggy Tovent Park St., St. 
Louis, Mo.—Lithographer, A.C.1.C 

MEYER, Raymond J.. 2nd & pees Sts., St. Louis, 
Mo.—Cartographer, A.C.I1.C. 

MILLER, Charles R., 7733 Suffolk St., Webster 
Groves 19, Mo.——-Cartographer, A.C.1.C. 

MILLER, Robert L.. 54 Green Acres, Rolla, Mo 
Cartographer, U. S. Geological Survey 

MILLER, Sandy J., 4760A St Louis Ave., St. Louis 
15, Mo.—Cartographer, A.C. 

MILLER, Ted R., 700 Park Ave., C Chasteveix, Mich. 


MILLIGAN, John, Jr., 8844 Eager Road, Brentwood 
17, Mo.—Cartographer, A.C.L.C. 











MILNE, Dexter E., 307 Holmes Lane, Oregon City, 
Oreg.—Land Surveyor 

MITCHELL, Wilton P., Box 1054, Kinston, N. C, 
Forester & Surveyor 

MOR GAN, Arthur G., R.F.D. 9, Box 583D, Mehlville 

Offset Photographer 

MU ELLER, Arvin W., 340 Shepley Drive, St. Louis 
15, Mo.—-Supervisory Cartographer, A.C.1.C 

MUMMA, Richard B., Box 33, Rolla, Mo.—Topo- 
graphic Surveyor, U. S. Geological Survey 
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MURRAY, Stanley W., 6919 General Sherman Lane, 
Valcour Hills, Affton, 23, Mo.—-Supervisory Nega- 
tive Engraver, A.C.1.C. 

MYERS, Thaddeus J., 137 Mildred Road, Meriden, 
Conn.—Soil Conservation Service, U. S. Depart- 
ment of Agriculture 


NAVLE, Dennis W., 73 Burlington St., Collinsville, 
Ill.—Cartograp) ic Research Analyst, AG AC 

NEW, Lawrence O., 9240 S.W. Club Meadow Lane, 
Portland 25, Oreg.- Civil Engineer, Bonneville 
Power 

NEWCOMER, George F., 8238 La Mesa Blvd., La 
Mesa, Calif.—Surveyor 

NIELSEN, Franklin C., 649 Conway Court, Salt Lake 
City 11, Utah—Civil Engineer 

sm) ARA, Ernest T., 2937 Laelae Way, Honolulu 

, Land Surveyor, City and County of 

Se BR 

NOEL, Oliver Reese, P. O. Box 793, Dumas, Tex. 
Noel Engineering and Surveying Co. 

NOLEN, Jerry A., 134 Brannan Road, Aberdeen, Md. 

Land Surveyor and Civil Engineer 

NORRIS, Robert E., re St. Jean St., Florissant, 
Mo.—-Cartographer, AT od 

NORTON, Billy J ig aval St., St. Louis 23, Mo. 

Cartographer A.C.1.¢ 

OCHS, Milton G., 7715 Brocton Court, St. Louis 21, 
Mo.—Cartographer, A.C.1.C 

OPEDAL, Tom, 7326 S.E. 21st Ave., Portland 2, 
Oreg.— Engineer, Oregon State Highway Dept. 

O'REILLY, Martin J., 1415 Muncipal Bldg., New 
York 7, N. Y.—Dept. of Public Works, New York, 
N.Y 

PARK, Ernest K. H., 4503 Farmer's Road, Honolulu, 
Oahu, T. H.—Vice President and Director, Park 
& Park, Ine. 

PENDLETON, Ralph E., 6016 Collinsville Rd., East 
St. Lous, IL. Cartographer, A.C.1.¢ 

PENSE, Clair E., 17021 S.E. Division St., Portland, 
Oreg.—-Deputy County Surveyor, Multnomah 
County 

PERLMAN, Robert M., 8411 Crixdale Ave., Univer- 
sity City 24, Mo.—Cartographer, A.C.1.¢ 

PETERSON, Elmer J., 410 Court House, Minne- 
apolis, Minn.—-Assistant County Surveyor 

PFEIFER, Richard R., 8560 S.W. Oleson Road, Port- 
land 19, Oreg.—-Surveyor 

PLOSS, John L., 5608 C apaews a St., St. Louis 9, Mo. 
—Cartographer, A.C.1.C 

POERTNER, Alfred L., 6631 Lynbrook Drive, Affton, 
Mo.——Cartographer, A.C.1.¢ 

POWERS, Andrew T., Jr., 1397 Summit Drive, May- 
field Heights 24, Ohio—Surveyor, Bauer Surveys 
Company 

PSOMAS, Geo. R., 4004 Cherrywood Ave., Los An- 
geles, Calif.—Partner, Psomas and Young, Sur- 
veyors 






RAB Y, James S., 9850 Huntingdon Lane, St. Louis 
3, Mo.—Cartos grapher, A.C.1.4 

R ANDOL PH, Thomas R., 4117 F inne y Ave., St. Louis 
Mo C artographer, A.C.L.C 

Bg William T., 553 ¢ ‘leveland Ave., Salt pate 
City, Utah—-Photogrammetric Engineer, U. 8. D. A. 

REED, Louis J. 505 Foreston Place, \Y Jaeeed Groves 
19, Mo.—-Chief, TAAR Branch, A.C. 

REGAN, John J., 29 Aberdeen St., assed Highlands, 
Mass.——Engineer, Everett M. Brooks Co. 

REINFEL D. Stanley, 2343 Kirkham St., San Fran- 
cisco, ‘alif.——Construction Estimator, City of 
eae 

RIAL, Norman A., Division of Beaches & Parks, 210 
Olivier St., Monterey, Calif.—Engineer 

RIGGS, Douglass H., Jr., 2419 Reedie Drive, Silver 
Spring, Md.—Office Engineer, Thomas G. Oyster & 
Associates, Inc 

ROBERTSON, C. H., Florence, Ariz.—Land Surveyor 

ROBINSON, Lloyd A., 4700 S.W. Arnold St., Port- 
land, Oreg.—Assistant Surveyor, Clackamas County 

ROBISON, Francis Wells, c/o U. 8S. Lake Survey, 
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630 Federal Bldg.—Detroit 26, Mich.—Supervisory 
Civil Engineer 

ROBNETT, Elmo E., Box 3900, Portland 8, Oreg. 
Resident Engineer, U. S. Bureau of Public Roads 

ROLF, Robert F., 30 West Rose St., Webster Groves 
19, Mo.—C artographer, A.C.LC. 

ROSENBAUM, Marcus A., 3249 oe Ave., St. 
Louis 9, Mo.—Cartogr rapher, ACI 

ROSENBERGER, Gerald M., Heilwood, Pa.—Super- 
intendent, Coal Mine 

ROTH, Edwin A., 1640 Chambers Road, St. Louis 
21, Mo.—Cartographer, A.C.1.¢ 

RUDDE, Rose Mary, 3154 Penneyivania Ave., St. 
Louis 18, Mo.—Negative Engraver Foreman, 
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SALLEY, Carl L., 1701 Olive St., Rolla, Mo. Car- 
tographer, U. S. Geoligical Survey 

SAMUELS, Raymond Henry, 8953 _ee Drive, 
Affton 23, Mo.—Cartographer, A.C. 

SCHIE, Frank W., Jr., 5815 Mic seems a: St. Louis 
11, Mo.—Cartogrs apher, A.C.L4 

SCHIMERMAN, Lawrence A., 11 Country Squire 
Lane, Creve Coeur, Mo.—Cartographer, Research 
Division, A.C.1.C. 

SCHMIEDING, mph C., 4536 Westminst er Place, 
St. Louis 8, Mo.—Cartographer, A.C.L.¢ 

SCHWOB, Harlan H., 1107 Rochester ave. lowa 
City, lowa—Land Surveyor 

SCOTT, Charles Arnold, Box 133, Rolla, Mo.—Car- 
tographie Aid, U. 8. Geological Survey 

SCOTT, Garvin D., 617 Fiorito St., Bakersfield, Calif 

Engineer, Kern County 

SEAVER, Maurice B., 1143 S. Myers St., Charlotte 
6, N. C.—Deputy County Surveyor 

SEGHERS, Guy J., 1106 Maritime Bldg., New Or- 
leans 12, La.—Civil Engineer and Surveyor 

SEIGLE R, Rita C., 2110 B ia St., Maplewood 17, 
Mo.—Cartogrs upher, A.C. 

SEILER, Eric P., 1629 Wahine Ave., St. Louis 
3, Mo.—vVice President, Seiler Instrument & Mfg. 
Co., Ine 

SHARP, Burton C., 210 E. Courtland St., Philadel 
phia 20, Pa.—Surveyor, Aero Service Corp. 

SHERETZ, Kenneth L., 3136 Leola St., St. Louis, 
.Mo.—Cartographer, A.C.1.¢ 

SIEG gy D, William Allen, 208 Gray Plaza, Scott 
AFB, I1l.—Cartographer, A.C.1.C€ 

Ps Lng James A., Box 2218 “Milan, N. Mex. 
Albuquerque Engineers 

SMITH, Gerald W., 925 Garland St., Flint, Mich. 
Land Surveyor 

SMITH, Phil D., 222 S.W. Temple, Room 112-H, Salt 
Lake City, Utah—Surveyor, U. S. Bureau Land 
Management 

SMITH, Robert Jack, Room 21, Osborne Bldg., Raw- 
lins, Wyo —Robert Jack Smith & Associates 

ee, Donald O., 2801 19th St., Sacramento 18, 

Calif.—Civil E ngineering Technician 
SOL ARI, Albert H., 10167 Newbold Drive, St. Louis 
37, Mo.—-Cartographer, A.C.1.¢ 

SOLIMA, John, 1760 Clover cane Florissant, Mo 
Supervisory Cartographer, A.C.1.C. 

SORBEL, A. Robert, 1911 Pacific Ave., Forest Grove, 
Oreg.—-Surveyor 

SPANN, William M., 426 Law Bldg., 1207 Grand 
Ave., Kansas City 6, Mo.—The Tuttle-Auers- 
Woodward Co., Civil Engineers and Surveyors 

STANLEY, Robert E., 2425 Palomino Lane, Floris 
sant, Mo.— ‘artographer, ASL. 

STANSEL, James W., P. O. Box 1249, Houston 1, 
Tex.—Standard Oil Co. of Texas 

STASKO, Paul J., 3 Dale Allen Drive, Belleville, Ill. 

Cartographer, A.C.1.¢ 
STEVENS, Howard G., 558 4th Ave., Durango, Colo 
Field Engineer, Planet Engineers, Inc. 

STEVENS, Richard E., P. 0. Box 538, Quincy, Wash. 
—Chief Inspector, U. 8S. Bureau of Reclamation 

STEWART, Allister K., 235 S. Aurora St., Collins 
ville, 11l.—Cartographer, A.C.I.C. 
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STEWART, Elwood A., P. O. Box 89, Elsie, Mich. 
Editor, Abrams Aerial Survey Corp. 

STITZER, John H., 3256 East Linden St., Tucson, 
Ariz.——-Mining Engineer, Stevens, Pafford and As- 
sociates 

STOCK, Harold R., 2415 Fairgreen Ave., Monrovia, 
Calif.—Survey Party Chief, Los Angeles County 

STONE, William E., Jr., 902 Maple St., Lumberton, 
N. C.—Land Surveyor 

STOURTON, George Eldon, P. O. Box 568, Rolla, Mo. 

Land Surveyor 

STRYLEWICZ, Stephen S8., 7420 N. Delaware Ave., 
Portland 17, Oreg.—Civil Engineer, City of Port- 
land 

SULLIVAN, Roland W., Box 133, Rolla, Mo.—Car- 
tographer, U. 8. Geological Surve y 

SUPOVE, Lawrence, 2322 N.W. Westover Rd., Port 
land 10, Oreg.— Engineer 

SZABO, Bela, 108 Habecking St., St. Louis, 15, Mo. 

Geodesist, A.C.1.¢ 








TEMPLE, David B., 5463 Delmar Bldv., 216, St. 
Louis, Mo. ‘artographer, A.C.LC. 

TERRELL, William D., Box 1223, Durango, Colo. 
Acting City Engineer, City of Durango 

THOMAS, Henry A., Baxton Rd., ek 2, Chester- 
field, Mo.—Production Engineer, A.C.D.E. 

THOMAS, Neale W. 215 Pac Bldg., Olympia, 
Wash.—-John L. Brae y & Associates 

THOMPSON, Edward R., 121 Morningside Drive, 
meemweed, Mo.—Chief, Chart Research Division, 
PE ae ° 

peemnnnet William C., Route 2, Box 270, Creswell, 
Oreg.—Transitman, Lone County Surveyor’s Office 

THORPE, Vernon, City Hall, Medford, Oreg.—Public 
Works, Director and City Engineer 

TICE, Robert D., Box 487, Arsenal Station, St. Louis 

Mo.—Cartographer, A.C.1I.C 

TIRCUIT, C. J., Route 1, Sharp Road, Baton Rouge, 
La.—Land Surveyor, Department of Highways 

TISE, Senate F., 1771 High School Drive, Brentwood 
7, Mo Cartographer, A.C.LC 

TOTH, Louis S., 12034 Broadwa, ay St., Thermopolis, 
Wyo.— Chief of Surveys, U. S. Bureau of Reela- 
mation 

TOWN, Raymond F., P. O. Box 812, Lansing, Mich. 

Production Manager, Abrams Aerial Survey 
Corp 

TROUTT, James W., Box 162, Sandoval, Ill.—Land 
Surveyor, Rochester & Goodell Engineers, Inc. 

TUCKER, Witere T., 125 Eldorado Drive, Floris- 
sant, Mo. ‘artographer, A.C.I1.C. 

TUMEY, “As T., c/o Schuler Mobile Court, Route 
1, Box 251, Arnold, Mo.—Student, Cartographer 
Training School 

URBAN, A. - Box 1590, Bay City, Tex.—Gulf 
Coast E care ring C 0. 

URIE, Roy P., 393 8S. Dewey Ave., Cedar City, Utah 

Superinte onde nt Construction, Columbia Iron Min- 
ing Co. 
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Van DEREN, M. A., 7937 E. Sth St., Downey, Calif. 
Engineer, Los Angeles County, Chief of Party 
VOIGHT, William M., P. O. Box 443, Rolla, Mo.— 

Cartographer, U. S. Geological Survey 

WAGGONER, Francis E., Courthouse, Eugene, Oreg. 

Surveyor, Lone County 
WAGNER, Verle J., 2710 Gay St., Fort Wayne, Ind. 
Surveyor 

WAHMANN, Russell, 406 Highway 72 West, Rolla, 
Mo.—Cartographer, U. S. Geological Survey 

WALKER, James W., 1709 Washington Ave., St. 
Louis, Mo.—Photogrammetric Manager, Surdex 
Corp. 

YALL, William P., 6622 Winona Ave., St. Louis, Mo. 

Cartographer, A.C. I< 

,ARNER, Robert H., 12031 S.E. Grant St., Portland, 
Oreg.—Chief of Party, Multnomah County Road 
Department 

WEATHERWAX, Miss Lois J., 3138 Gasconade St., 
St. Louis, Mo.—Cartographer, A.C.1.¢ 

WELCH, J. A., Mount Baker Block, Port Townsend, 
Wash.—Land Surveyor 

WELLS, Lewis F., 145 South State St., Salt Lake 
City, Utah—Branch Manager, Riley’s Reproduc- 
tions, Ine. 

WENHAM, Thomas M., 51 Murphy Road, Needham, 
Mass.—Draftsman and Transitman, Town of Need 
ham 

VEYGAND, L. H., 2105 3rd Ave., North, Birming- 
ham, Ala.._—_Weygand Engineering Co. 

WHITE, Frank E., Jr., Box 133, Rolla, Mo.—Car- 
tographer, U. 8. G seological Survey 

WHYMAN, Marv H., 6757 Corbitt St., University 
City 14, Mo. Cartographer, Pe As © 

WIER, Daniel M., 1609 W. Culver St., Phoenix, Ariz. 

Civil Engineer and Land Surveyor 
SE, Donald H., P. O. Box 211, Mesilla Park, N. 

County Surveyor 

WILSON, J. S., Route 2, Statesville, N. C.—Land 
Surveyor 

ad, TANEN, Theodore E., 10 Eastman St., Concord, 

H.—Specification Writer, Anderson-Nichols & 
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WISE, Donald A., 2924 South Grand St., St. Louis 
18, Mo.—Cartographer, A.C.L.¢ 


VRIGHT, George V., 301 Penanel Bldg., Portland, 
Oreg.—Partner, Booth & Wright, Surveyors 
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YEATTS, Ernest B., 3325 S. 7th St., Abilene, Tex. 
E. B. Yeatts Engineers 
YOAKLEY, Miss Helen, 574 Hollywood Zum, Web- 
ster Groves, Mo.—Cartographer, A.C.I 
YOUNG, Robert R., ! O24 Edna Ave., cal Mo. 
Cartographer, A. or 
YOUNG, William H.., 3558 9th St., Riverside, Calif. 
Photogrammetrist, Riverside County Flood Con- 
trol 
ZIMMER, Robert J., 10934 Three Court Drive, St. 
Louis 23, Mo.—Negative Engraver Foreman, 
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Previous Issues of “Surveying and Mapping” 


The following extracts from recent cor- 
respondence with Prof. Carl F. Meyer, Pro- 
fessor of Civil Engineering, Worcester Poly- 
technic Institute, are quoted in order to 
furnish information to our membership 
regarding the availability and cost of pre- 
vious issues of SURVEYING AND MAPPING: 

August 22, 1958 

We recently subscribed to SURVEYING AND 


Mappinc. . . . We are now in a position to en- 
large our coverage of technical magazines in 
the Civil Engineering Library. I am so im- 
pressed with SurvEyING AND Mapptnc that I 
am recommending we bind the issues for perma- 
net library reference. In fact, the principal ob- 
ject of this letter is to inquire whether com- 
plete sets of the issues for Volumes XVII, XVI, 
and earlier could be made available to us in 
order to make our library file as valuable as 








$92 
possible. I would appreciate knowing how 
many of the earlier volumes we could obtain 
and what the cost would be. 
Cart F. MeyER 
August 28, 1958 
We regret that the supply of several issues of 
our Journal is exhausted. Of the 46 issues, 
rai from 


10 issues can be fur- 


published in the present size, 
1946 to 1957, 
nished. The missing issues are two in 1956 and 
one each in 1949, 1950, 1951, and 1956. To 


members of the Congress copies of this size 


inclusive, 


are sold at $1.00 per copy, plus postage or ex- 
press charges. 

Prior to 1946 the page size of our Journal 
From 1941 to and including 1945 
These are 
The 
total cost of all available issues would not ex- 
ceed $50.00. 


was 6’ x 9”, 
there are about 16 issues available. 


sold at 50 cents a copy, plus postage. 


A.C.S.M. 


a 





SURVEYING AND MAPPING 


September 15, 1958 
We would like to accept the opportunity to 
obtain all 40 available issues for the years 1946 
to 1957, inclusive. Despite the few gaps, we 
feel that our Civil Engineering Library should 
contain SURVEYING AND Mappinc for those 
years. 
Cari F. Meyer 


Professor Meyer apparently has a fine 
sense of humor. When reminded that our 
unusually tall former president, Mr. Car- 
roll Merriam, from Worcester Poly- 
technic Institute, he wrote back: 


was 


Yes, I knew of Mr. Merriam being President 
of your Society a few years ago. I remember 
him quite well when he taught here at W.P.I. 
After all, how could 
anyone forget a person of Carroll Merriam’s 
altitude? 


a good many years ago. 


Survey Divers Attempt to Solve Riddle 
of Migrating Sand Ridges 


During a special oceanographic research proj- 
August 1958, oceanographers of the 
Coast and Geodetic 


ect UU 


Survey attempted to un- 


ravel the mystery of the apparent migration 
of underwater sand ridges on Georges Shoal, 
located about 120 miles off Cape Cod. The 
project also included current measurements at 
the edge of the continental shelf and about 600 
feet below the surface. 

Recent surveys of Georges Shoal revealed a 
change in position for the elongated, undev- 
vater, sand ridges that cross the crest of this 


offshore bz nk. 


»e the result of more accurate surveying meth- 


This apparent movement may 


ods, adopted since the last survey 26 years ago, 
but Bureau oceanographers are confronted with 
other information which suggests actual move- 
ment of the ridges, some of which are 4 miles 
long, up to 40 feet high, and rise to within 20 
feet of the surface. 

The strong currents in the area 
knots) uphold this theory, but up to this past 
summer systematic sampling and visual obser- 
vations have not been possible. During August 
Dr. Harris B. Stewart, Jr., and Garrett G. Sals- 
man, both experienced aqua-lung divers, armed 


nearly 3 


with motion picture cameras, still cameras, 


color film, colored dyes, and sampling devices, 
made visual observations and took both motion 
Sedi- 
locations on the 


and still pictures for study in the office. 
ment samples from specific 
ridges were also taken. 

The current observations at the edge of the 
continental shelf were made with two strings 
of three current meters each lowered to 15-foot 
depth, mid depth, and as near the bottom as 
practical, the strings of meters being supported 
by two large buoys located about 10 miles 
apart. The direction and velocity of the cur- 
rent, as determined by each of the six current 
meters, were radioed to the Ship Hydrographer 
which was standing by between the two metering 
stations. 

There seems to be speculation among ocea- 
nographers that currents along the outer edge 
of the shelf should be 
than those closer inshore, but actual measure- 
Besides answering 


continental stronger 
ments have not been made. 
an academic question, it is hoped that these 
current measurements will provide data on an 
important technical problem now facing this 
country, the role of bottom currents in trans- 
porting and dispersing any atomic contaminants 
that may find their way into the sea. 
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The New RYKER Model M-12 STEREOSCOPE 


Legs or Bracket Mount, 


3X or 4X Magnification 


Circular on Request 


HARRISON C. RYKER, INC. 


1209 - 8th AVENUE 


OAKLAND 6, CALIF., U.S.A. 








UNI-GRAVER 


TRADE MARK 





SCRIBING INSTRUMENT 
for paint-coated 


plates 


The UNI-GRAVER employs either needles or 
flat blades in an interchangeable adapter (Pat. 
No. 2,735,177, 2,735,178, 2,782,501). Con- 
structed of nickel-plated brass with wrinkled 
finish, it is fitted with a Bausch & Lomb 2” 
focal length optic, adjustable at any position. 


and the fine-line UNI-PENS. 





UNI-DOTTER 


TRADE MARK 





FOR MAPS ENGRAVED 
ON COATED PLASTIC 
SHEETS 


The manually-operated UNI-DOTTER is de- 
signed to mechanically engrave dot symbols, 
both uniform and clear, for maps engraved on 
coated plastic sheets. Pat. #2,825,136. It 
is manufactured of nickel-plated brass with 
wrinkled finish and mounted on a plastic base. 


All Instruments Guaranteed Unconditionally For Workmanship And Materials 
See our Catalog for details on the various adaptations of the UNI-GRAVER, the UNI-DOTTER 


|_ UNIVERSAL INSTRUMENT CO. - 3807-11 Bunker Hill Road, Brentwood, Md. * WA 7-8957 
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CHART-PAK, INC. 





CONTAK screens and symbols — 
surface printed patterns on clear 
“Mylar’*. Areas easily removed 
where desired. Heat resistant 
non-wax pressure adhesive 
leaves no residue. Equally good 
for photographic or blueprint 
repros. 85¢ per sheet. Ask your 
blueprinter, art-drafting supply 
dealer or write for literature. 


*Now on MYLAR — Du Pont’s registered trade 
mark for their polyester film. Extremely tough, it 
assures permanence and dimensional stability. 
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Blvd., Los Angeles 57, Calif. 

Rano McNatty & Co., (2 Memberships), Chi- 
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Reep Researcu Inc., 1048 Potomac St., N.W.. 
Washington 7, D. C. 

W. J. Rossrns & Co., 885 N. LaSalle St., Chi- 
cago 10, IIl. 

R. M. Towrmt Corp., Lrp., 233 Merchant St., 
Honolulu 13, Hawaii 


Witp Heersrucc INstruMENTs, INc., Main 
and Covert Sts., Port Washington, N. Y. 


ZeEIss-AEROTOPOGRAPH, Munich, Germany; rep- 
resented by Transmares Corporation, 15 
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N.W., Grand Rapids 2, Mich. 
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ExecuTIvE Secretary: Walter S. Dix, 435 
Woodward Bldg., c/o TVA, Washington 5, 
D. C. 
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can Congress on Surveying and Mapping, 905 
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N.W., Washington 12, D. C. 


STANDING COMMITTEE 
CHAIRMEN 
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Constitution: Walter S. Dix (Acting), 435 
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3800 U. S. Coast and Geodetic Survey, Wash- 
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North Caroutna: Benjamin E. Kirkman, 
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SURVEIORS! 


Save time 


Save money 





Adjustable double bubble always 
visible THROUGH SAME EYEPIECE 
@s cross hairs ond field. 


UBLE BUBE 
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®@ No need to turn telescope dur- 
ing leveling up 

@ American type—erecting eye- 
piece, 4 leveling screws 

® Unbelievably fast and accurate, 
yet simple-to-use. Economical! 


Write us for details 











Fennel Instrument Corp. of America 
50 Colfax Ave., Clifton, New Jersey 
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MEETINGS 
PAST, PRESENT, AND FUTURE 
The annual Surveyors Institute of the Uni- 
versity of Wisconsin, University Extension Divi- 
sion in cooperation with the College of Engi- 
neering, was scheduled to be held at Madison. 
Wisconsin, December 3 5, 1958. 


The 1959 ASP-ACSM Convention and Co- 
Exhibit will be held March 8—14, 1959, at the 
Shoreham Hotel, Washington, D. C. 


GEOGRAPHIC NAMES 


The responsibility for coordination of staff 
work on domestic geographic names, previously 
assigned to the Office of Geography of the De- 
partment of the Interior, was transferred to the 
Geological Survey on October 1, 1958. Fune- 
tions of the Board on Geographic Names, com- 
posed of representatives of eleven Federal de- 
partments and agencies, is not affected by this 
transfer. The Board, established by Congress 
in 1947, is responsible jointly with the Secretary 
of the Interior for standardizing geographic 
names and spellings for use on maps and in other 
publications issued by Federal agencies. Staff 
work for foreign geographic names will continue 
to be a function of the Office of Geography. 


MAP MOUNTING 
MAP STANDS 
MAP CASES 
CARTOCRAFT — 
Map Display Rail 

and Fixtures —WW! 
Largest map and chart 


clothbacking facilities in 
the U.S.A. Write Dept. SM 


DENOYER-GEPPERT CO. 
5257 Ravenswood Ave., Chicago 40 


MAP REPRODUCTION EQUIPMENT 


An 8-page, two-color folder, titled “Map 
Reproduction—Modern Equipment and Proce- 
dures” and describing a complete line of this 
type of equipment, has been published by 
Klimsch & Co., Frankfurt-Main, West Ger- 
many. Repro Graphic Machines, Inc., 180 
Varick St., New York 14, N. Y., represents 
Klimsch & Co., in the United States and 
Canada. Presumably copies of the booklet are 
available from the New York address. 
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FOR SURVEY AND GEOPHYSICAL WORK 
Vessels for Charter—Worldwide 


Modern, air-conditioned, stee 


diesel-powered craft, especially 
designed for surveying and geophysics 


State Boat Comporation 


P. 0. Box 543 HOUSTON, TEXAS Telephone MAdison 3-0340 











A FORMULA FOR MERRY CHRISTMAS 


YX G 


WALL MAP OF CARIBBEAN AREA 

A new 
Geppert Company, is the eighth in its Visual- 
Relief Series, covers Central America and the 


wall map, published by Denoyer- 


Caribbean area, and has been drawn to a scale 
of 35 miles to the inch. Special insets have 
been included for the Canal Zone and for 
Puerto Rico. 


The map size is 64 by 44 inches. 





GUARANTEED e@ RELIABLE 
MATHEMATICAL SERVICES 
FOR SURVEYORS 
Specializing in Subdivisions 
Highways - Grades - Earthwork 

147-15 69 Rd. 


Flushing 67, N. Y. 
Phone: BO 8-9728 


Maurice Goul 


WILL SERVICE ANY SECTION OF U.S.A. 





HELIOS BLUE 11 


The Keuffel & Esser Co., reports that a three- 
month test by users of their new Helios Blue 11 
has resulted in an average saving of time of 
about 30 percent. The new paper was not de- 
signed to replace other paper speeds but to fill 
a need where slow downs constitute a problem. 
Samples of the new paper are available for 


testing 








NEW U. S. G. S. BUILDING AT 
MENLO PARK, CALIFORNIA 

Building No. 3 in the Pacific Coast Field 
Center for the U. S. Geological Survey in 
Menlo Park, Calif., is under construction. By 
midsummer of 1959 it is expected to house the 
Survey's topographic mapping operations on the 
west coast. 

Buildings No. 1 and No. 2 occupied by op- 
erations of the Geologic, Water Resources, and 
Administrative Divisions are under lease. A 
fourth building is planned for the future. 

The completion of Building No. 3 in the early 
summer of 1959 will allow the move from 
Sacramento to be made at a time of year when 
there will be the least disruption for the tech- 
nical programs under way and for the person- 
nel and families involved in the move. 


“VISUALIZATION MADE EASIER” 

More years ago than the writer likes to think 
about, there was a rash of jokes or gags about 
“striped paint.” Now Chart-Pak, Inc., is offer- 
ing rolls of dotted and/or dashed lines. Their 
new brochure, “Visualization Made Easier,” de- 
scribes these and a multitude of other pressure- 
sensitive tapes of various styles and patterns; 
the means of applying them easily and accu- 
rately in the production of charts, graphs, and 
layouts; and may be obtained without charge 


from Chart-Pak, Inc., Leeds, Mass. 


“100 JAHRE KLIMSCH” 

Klimsch & Co. Frankfurt-Main, West Ger- 
many (represented in the United States by 
Repro Graphic Machines, Inc., 180 Varick St., 
New York) has recently issued a 24-page publi- 
cation in commemoration of the 100th anni- 
versary of the founding of that company. The 
brochure is beautifully illustrated, with many of 
the illustrations in full color, and describes (in 
four languages— German, English, French, and 
Spanish) the founding and development of this 
internationally known organization for the pro- 
duction of lithographic equipment. 


NOW WE HAVE SEEN EVERYTHING 

A cartoon on page 54 of the August 1958 
issue of The International Blue Printer shows 
a two-man field party using a gimmick that ap- 
pears to be an instrument partaking of the char- 
acteristics of both a level and a transit. The 
observer is calling off the “statistics” concerning 
a curvacious gal walking toward the instrument. 
But the thing that intrigues us most about the 
whole thing is the fact that the “tripod” ob- 
viously has four legs. 





BUFF G BUFF DISTRIBUTORS 
DIRECT FACTORY REPS. 
COMPLETE STOCK NEW AND USED 
REPAIRS OF ALL MAKES AND MODELS 
IMMEDIATE ADJUSTMENT & SERVICE 
TRANSITS—LEVELS 
also 
NAME-BRAND SURVEYING ACCESSORIES 
CONTACT: 
INSTRUMENT SALES COMPANY 
ILLINOIS 
CHICACO AND 


3947 W. LAWRENCE AVE. 
PHONE: COrnelia 7-4646 


RICHMOND 


McHENRY COUNTY 
PHONE: 2153 











CHARTS FOR SMALL BOAT NAVIGATION 

Thousands of small boat owners, who recently 
furnished comments and suggestions* to the 
Coast and Geodetic Survey concerning the de- 
velopment of special charts for small craft, will 
be interested to know that construction of the 
first experimental editions is under way. 


* See SURVEYING AND MaAppPinc, July—Septem- 
ber 1958, Vol. XVIII, No. 3, page 366. 





PARK AERIAL SURVEYS, INC. 
Est, 1920 


AERIAL PHOTOGRAPHIC G TOPOGRAPHIC 


SURVEYS 


STANDIFORD FIELD LOUISVILLE, KY. 











“BELIEVE IT OR NOT” 


If you find a mistake in this Journal, please 
consider it was put there for a purpose. We try 
to publish something for everyone, and some 
people are always looking for mistakes. 

Borrowed 


NEW ELBOW EYEPIECE 

A new elbow eyepiece developed to fill the 
need for an instrument which will be easier to 
read in the field, has been added to the Gurley 
alidade. It extends in a diagonal direction from 
the end of the alidade telescope and can be 
rotated in any position and read from either 
side. The new eyepiece permits the topog- 
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rapher to view his target with greater comfort 
and convenience. Instrument men who have 
used pilot models state that the alidade is now 
easier and faster to use and that there is less 
danger of the instrument being accidentally 
moved out of position. Men who wear glasses 
report that there is no longer a problem in 
getting the eye close to the eyepiece. 





WORLD WIDE 
HELICOPTER SERVICE 


Short or long term hire 


AUTAIR HELICOPTERS 
75 WIGMORE STREET 
LONDON W.1., ENGLAND 
ALSO 
P.O. Box 1146 
KITWE, 

N. RHODESIA 











METRIC SYSTEM FOR JAPAN 

We note, in Science, 26 September 1958, Vol. 
128, No. 3326, that the Japanese Government 
proclaimed, about a year ago, the adoption on a 
nationwide basis of the metric system for use 
in that country. A period of grace, extending 
from October | to December 31, 1958, has been 
set up for the change-over, after which com- 
mercial organizations and others using the old 
measures will be subject to fines ranging up to 
50,000 yen—something of the order of size of 
$140. 
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ES 130 

SURVEY 
DEPTH- 
OMETER 


For salvage, submarine survey and channel 
inspection . .. all-purpose. Completely port- 
able, lightweight . . . four scale ranges 0/65 
feet, 60/125 feec, 120/185 feet and 180/245 
feet. Accuracy + % of 1%. Onerates on 6 or 
12 volts DC or 115 volts AC. Single trans- 
ducer. Base price $1,175. 


UNDERWATER TV CAMERA 


UTH 4 

Completely portable 3-unit Closed Circuit 
TV specially designed for depths to 180 feet. 
Diver holds camera (approx. 4 Ibs. sub- 
merged), relays continuous high definition 
picture to Monitor screen on boat or land. 
Complete with surface Control Unit. Ap- 
prox. $4,000. 


Brochures Mailed on Request + All Prices F.O.B. New York 


rite for name and address of Dealer nearest you 


BLUDWORTH MARINE 


Division of KEARFOTT COMPANY Inc. 
1500 Main Avenue, Clifton, N. J. 








GEODETIC CONTROL FOR HIGHWAY 
SURVEYS IN PENNSYLVANIA 

An agreement dated March 18, 1958, between 
the Coast and Geodetic Survey and the Depart- 
ment of Highways of the Commonwealth of 
Pennsylvania calls for the establishment of geo- 
detic control, both horizontal and vertical, along 
900 miles of the Interstate Highway System in 
that State. 
May 1958. 

Horizontal-control 


Field work was begun early in 


points are being estab- 
lished at intervals of from two to five miles, 
and vertical-control points are being established 
at intervals approximating one mile. 

The Coast and Geodetic Survey already has 
agreements with seven other States for similar 
work—Delaware, Maryland, Maine, Mississippi, 
Nevada, Virginia, and Washington. 


LIST OF PUBLICATIONS 


A new list of publications, incorporating the 


titles of all geological reports, preliminary re- 


ports, circulars, bulletins, and maps published 
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by the Ontario Department of Mines since 1891 
has been prepared for distribution through the 
publications office of the Department. The list 
is complete to April 1958. The last previous 
edition was published in 1956. 

It is the policy of the Department to make 
single copies of most reports available without 
charge provided they are to be used for min- 
ing purposes. A scale of prices for extra copies 
is included in the new list of publications. 


ANOTHER AUTOMATIC LEVEL 

Another self-leveling or “automatic” level is 
being introduced to the American market by 
Precision Instruments, Inc., Troy, N. Y. This 
one, the Ertel “INA,” is made in West Germany 
and is a small, compact, light instrument with 
a 30-power telescope having coated lenses. 

A descriptive bulletin containing complete in- 
formation on this level may be obtained by 
writing Precision Instruments Inc., 1900 Fifth 
Avenue, Troy, N. Y., and requesting “Bulletin 
PI-INA.” 


THE ERTEL “INA” LEVEL 


NEW B & L AERIAL PLOTTER 

The Bausch & Lomb Optical Co., has an- 
nounced the addition of the Balplex 769 Plotter 
to its line of photogrammetric mapping equip- 
ment. The new “760” provides 5X enlarge- 
ment of the original aerial negative, making the 
new instrument especially well suited for map- 
ping of highways and waterways where large 
scale accuracy and detail are of primary im- 
portance. 











SURVEYING AND MAPPING 


PROGRAM PREVIEW—the coming March annual meetings 


1959 ASP—ACSM Consecutive Meetings 
and Co-Exhibit 


March 8-14, 1959, Shoreham Hotel, Washington, D. C. 


ASP Twenty-fifth Annual Meeting—March 8, 9, 10, 11 
Sessions—Monday, Tuesday, and Wednesday morning 


ACSM Nineteenth Annual Meeting—March 11, 12, 13, 14 
Sessions—Wednesday afternoon, Thursday, and Friday 


ASP PROGRAM: 

General topics for technical sessions at the 
forthcoming meetings will include: 

1. Photogrammetric and related papers of his- 

torical nature. 

2. Color photography in photointerpretation. 

3. Special applications and measurements. 

+. Cameras, lenses, and photographic materials 

5. Analytical aerotriangulation. 

6. Automation. 
7. General sessions (miscellaneous papers 

Ihe annual awards and business sessions will be 
held in the afternoon rather than in the evening. 
Concurrent sessions will be run to accommodate 
the wide field of interest in the technical sessions. 


ACSM PROGRAM: 

With the exception of Education, all Technical 
Divisions will have separate Division Meetings. 
Property Surveys, Cartography, and Instruments 
are scheduled for Thursday morning; Property 
Surveys and Cartography again on Thursday 
evening: and Topography and Control Surveys on 
Friday morning. It is hoped that with this sched- 
ule members with more than one interest will be 
able to attend at least two meetings. Plenary 
sessions will be held afternoons, Wednesday 
through Friday 

CartocrapHy: The program to be presented 
at the Division Meeting on Thursday morning 
will feature a panel discussion on the educational 
program in the field of geographic cartography 
A session is planned for Thursday evening in 
which papers will be presented outlining recent 
developments in cartography within the various 
government agencies A detailed report on the 
Second International Cartographic Conference 
held in Chicago, Illinois, June 1958, will be given 
at the Plenary session scheduled for Friday, March 
13, 1959. 

Controt Surveys: On Thursday afternoon, 
March 12, a panel consisting of a few engincers 
from representative State highway departments 
will discuss geodetic control surveys, as related to 
the Interstate Highway Program in their particu- 


lar States. Enough experience has been gained 
to permit an intelligent discussion of this matter 
A brief Business Meeting will be held Friday 
morning, March 13, which will be followed by 
papers on Ultra Precise Control Surveys for the 
construction of a synchrotron at Brookhaven Na- 
tional Laboratory, and on the present status of 
the problem of earth satellites as related to ge- 
odesy. 

Epucation: Will hold a plenary session on 
Thursday afternoon. Dr. John D. Ryder, Dean 
of the College of Engineering, Michigan State 
University, will address the session on the subject 
“Are Our Engineering Colleges Modern?” 

INSTRUMENTS: Plans to present programs both 
in a Division Meeting on Thursday morning and 
a plenary session Thursday afternoon to bring the 
members of ACSM up to date on the latest de- 
velopments in instruments and in their use in the 
field for which designed. 

Property Surveys: At a plenary session to be 
held on Wednesday afternoon, March 11, two 
papers will be given; one on combining photo- 
grammetry and surveying to resurvey a county 
line, and one covering the Final Report of the 
ASCE Task Committee on the Status of Survey- 
ing and Mapping. A second plenary session will 
be held on Friday afternoon at which talks will 
be given on observations on surveying in Europe 
as noted during their visit to the FIG conference 
by President Williams and Vice President Bestor. 
At the Division Meeting on Thursday morning 
various matters pertinent to the Division will be 
discussed. A Business Meeting will be held on 
Thursday evening. 

Topocrapuy: Plans to have a member from 
the Geological Survey at the plenary session on 
Wednesday to speak on topographic mapping of 
that organization. In addition there will be a 
2% hour combined Division and business meeting 
covering matters of importance to the Division. 


J. T. PrLonero 
Chairman, 1959 ASP-ACSM 
Publicity Committee 
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a GIANT for its size 


Giant for work, speed-king for 
set-up and reading, ingenious for 
ease of operation... and as tough as 

} they come for rugged 
field conditions. 





In surprising and welcome contrast 
to full size performance is its neat, 
compact size: just 41% x 6” overall. 
With tilting screw and prismatic 
tubular level, at a price much lower 
than you would expect, the Wild 
N-10 deserves your consideration. 


Write for Booklet N-10 



















N-10 SURVEYOR’S LEVEL 


WILD HEERBRUGG 
INSTRUMENTS, inc. 


Main at Covert Streets + Port Washington, N. Y. POrt Washington 7-4843 
SALES + FULL FACTORY SERVICES 


ALTIMETE 
SURVEY 


AMERICAN PAULIN SYSTE 


MICRO 
SURVEYING ALTIMET 
Intervals as close as ONE FOG 

Models available in all rang 

ENGLISH or METR 


Designed for rug¢ 
field use under 
climatic conditid 


Price in U.S.A. 


wae, BETTER ALTIMETER TERRA MODELS § 
SURVEYS AT 
LOWER COST 


MICRO 
SURVEYING 


BAROGRAPH 


e CHART READING IMMEDIATELY 1S ak yy Seton 
AVAILABLE eis 

e ACCURATE, SENSITIVE, (Same as our 
Micro Altimeter) 

e EASILY READ 

e DEPENDABLE 

e LIGHT WEIGHT — EASILY PORTABLE 


PRICE IN U.S.A.: $790 complete 
READY FOR USE 


PRECISION RECORDER A\ 
REPLACES BASE OPERATOR 


AMERICAN’ 
PAULIN SYSTEM 


1524 SOUTH FLOWER STREET e¢ LOS ANGELES 15, CALIFORNIA, U.S.A. 
THE WORLD'S LEADING MANUFACTURER OF SURVEYING ALTIMETERS , 








